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HISTORICAL 
r A\HE fact that pus could accumulate in a 
person’s chest was a fact well known 
to the ancients, and, by the time of 
Hippocrates and his school, the lesson 
had been learned that nature could be helped 
in curing this disease if an opening were 
made in the chest in order to allow the pus to 
escape. Intercostal incision, usually made 
with the cautery, and trephining of a rib were 
the operations done even in those early times. 
The mortality was very high, the causes of 
death being sepsis, or the very prolonged sup- 
puration. What was done with the chronic 
sinuses, for it must be believed that such oc- 
curred not infrequently, is not described. 
These methods persisted until the times of 
Galen, but the resuv cs were very poor, the 
mortality with and without operation being 
about the same. Operative treatment was 
therefore gradually abandoned, and in the 
time of Celsus, was practically never done. 
The mortality without operation was above 
go per cent. With the revival of all learning 
in the sixteenth century, with the beginning 
of post-mortem study, and the renewed study 
of the works of Hippocrates, operative treat- 
ment was again resumed. Even then the 
mortality was very high. 


Up to the last century, the diagnosis of pus 
in the chest was always somewhat a matter of 
guesswork, but from this time onward, the 
science and practice of physical diagnosis 
began to be developed, and with its extended 
use, the question of whether or not a chest 
contained fluid could be determined accurate- 
ly, and operative measures could therefore be 
instituted earlier. 

Results of operative measures were still, 
however, not ideal, and attention began to be 
paid to other methods of treating this disease. 
Playfair (1) in 1873 was the first to advise 
aspiration of the chest, and the method was 
developed and made use of by Dieulafoy (2) 
and Potain (3). Figueira (4), Finney (s), 
and Mackey (0), all three writing in 1875, 
advised puncturing the chest with a cannula, 
and washing out all the pus in the pleural 
cavity, with solutions containing either car- 
bolic acid or tincture of iodine. As was to be 
expected, this method yielded uniformly bad 
results, and three years later, Roser (7), going 
a step forward, advised resecting a rib and 
draining the pleural cavity, if there was any 
difficulty in clearing the chest of pus through 
the trocar opening. He still believed, how- 
ever, that in a certain percentage of the cases, 
in which the pus was thin, a cure could be 


1 A second paper dealing with the subject of chronic empyema sinus will shortly be published in this paper. 
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attained by this latter method. He studied 
the expansion of the lung in those cases in 
which he opened the chest, and described his 
findings in a paper. 

In the same year, Kénig (8), recognizing 
the value of rib resection and the insufficiency 
of the trocar opening in the great majority of 
cases, advised rib resection as a routine 
measure for all empyemata with repeated 
irrigation of the pleural cavity through the 
opening in the chest wall. 

During the nineties, the principle of rou- 
tine rib resection had become well established 
in America, and among its exponents we find 
Cabot (9), Holt (10), Dowd (11), Koplik (12), 
and Bovaird (13). The mortality had been 
forced down from 80 or go per cent to about 
30 per cent. 

Abroad, special attention was being given 
to improving the methods for draining the 
pleural cavity. The methods of Playfair (1), 
Dieulafoy (2), and Potain (3) were revived 
and elaborated. Bulau (14), in 1891, de- 
scribed his method of siphon drainage. It 
combined the exclusion of air from the pleural 
cavity with continuous drainage under slight 
negative pressure. In 1898, Perthes (15) 
added a water pump to the drainage mecha- 
nism with the object of draining the chest under 
continuous high negative pressure. Nord- 
mann (16), in 1907, devised a special form of 
apparatus for this continuous suction drain- 
age. Tiegel (17), in 1911, devised a metal 
drainage tube with a valvular opening, which 
permitted only egress of pus from the chest. 
Lavrow (18) reported the results obtained at 
the St. Petersburg clinic, in the years prior 
to 1913, making use of a modified Nord- 
mann apparatus. In the same year Hahn 
(19) noted the results obtained with the 
Bulau siphon drainage under continuous 
negative pressure with the Potain apparatus. 

In 1906, Lloyd (20) of New York went a 
step further in treating this disease. He 
noted the fact that a certain number of the 
cases did not have perfect healing of their 
wounds after the primary operation, and that 
secondary operations of one kind or another 
were very frequently necessary. He studied 
the various causes for the non-healing of the 
sinuses, and attempted to obviate these at the 
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primary operation. He treated two hundred 
and twenty-five cases by the method which 
he elaborated, and reported very creditable 
results. His mortality was 20 per cent. A 
modification of this method has been recently 
devised and elaborated by Lilienthal. 


GENERAL CLASSIFICATION 


The present studies in acute empyema of 
the thorax are based upon the records of 
all the cases admitted to the surgical serv- 
ice of Mount Sinai Hospital, during the 
period of ten years from December 1, 1903, 
to December 1, 1913. ‘These include the 
cases occurring in children as well as in 
adults. The records are those on file in the 
hospital. 

During this period, there were admitted 
and treated a total of two hundred and ninety- 
nine cases of acute empyema. The total 
mortality was $8 per cent, eighty-two of 
the patients having died as a result of the 
primary disease, or of some complication, or 
intercurrent disease. The classification ac- 
cording to groups and the individual mor- 
talities is shown in the following table. 
The important fact to note is the com- 
parative infrequency of tuberculous empye- 
ma; these totaled about 2 per cent of the 
whole. 


Number of 


Cases Deaths \Per Cent 





PICULE EMPYCIA 6.6.55 0b cess 285 70 26 
Tuberculous empyema......... GS | “= 
Pyopneumothorax............. 7 | 
Actinomycotic empyema....... B i; 2 

CL Ae eee eer 299 | 82 | 28 


During this period, also, there were treated 
in the hospital a total of 65,315 patients, 
including both medical and surgical cases. 
The incidence of empyema in our hospital 
amounted to % per cent. Deaths from 
empyema accounted for 1% per cent of all 
the deaths in the hospital. 


ETIOLOGY 
Age. The ages of the patients are given in 
the following table. The mortality is also 
given for each age period. 
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Cases Deaths 


Under 1 year — cireheens 2a 21 
EO 2 YEO... me ere; 21 
280 3 years.......... . 8 20 12 
300. 4 VGOES: 2.004.454: ? 18 sci 
4% § years....... 5: bhibadiiehth doth ‘ ; 2 
5 to Io years ere errerate Lites | 3 I 
5O°UO 20: Years. . ... «2.5.5. er sacle: “BE 4 

20:40 30 Years.............% ‘ ; aa Be 7 

BO FI ois is:ssea cere araainipeed ne Seo 0 16 5 

SI ee NN oka 's isa jeerenssw die widuarans ‘ies Se 4 

60 t0'GO' VEATS....... seca oe ees a 5 


og ee beth dEeledks 3 


Youngest 5 weeks. 

Oldest 64 years. 

The disease is most common in the first 
two years of life, more than one-third of the 
cases occurring in that period. As is to be 
expected, the mortality is also highest during 
that period. In the first year, 48 per cent 
of the cases are lost; in the second, 31 per 
cent; in the third year, 41 percent. For the 
rest the average mortality is about 18 per 
cent. The most favorable period seems to be 
that between three and ten years of age. 
The youngest patient was five weeks, the old- 
est sixty-four years old, and both recovered. 

Our records for the first two years of life 
compare very favorably with that published 
by Holt (22), and dependent on the statistics 
of the Babies Hospital of New York City. In 
that institution 73 per cent of the children 
under one year of age, and 58 per cent of those 
in their second year were lost. Our records 
also compare very favorably with those 
published by Lavrow (18); his mortality, the 
patients all being over thirteen years of age, 
was 45 per cent. 

Sex. Approximately two-thirds of our pa- 
tients were males, and a little more than one- 
third were females as shown below. No ade- 
quate explanation for this difference between 
the sexes is available at the present writing. 

Males.... 

Females. . . 


..59 per cent 
41 per cent 
Causation. In 256 of the patients the 
accumulation of pus in the pleural cavity 
occurred as a complication of some previous 
affection of the lungs or pleura. This made 
83 per cent of the total. One hundred and 
ninety-eight, or 66 per cent, of all the cases 
followed either a lobar or bronchopneumonia. 
In eight of the patients the pneumonia itself 
had occurred as a complication of an already 


preéxisting disease. The etiological classitica- 
tion is shown in the following table: 


Cases Deaths 

Pneumonia (lobar or broncho-) 108 13 
Measles and pneumonia.... . ; 4 
Typhoid and pneumonia. . . 1 
Burns and pneumonia... . . 1 
[:nterocolitis and pneumonia 2 1 
Primary in the pleura... . 33 7 
Infected pleural effusion ; 2 I 
Infected hydropneumothorax. . . . .. I I 
Pyopneumothorax........... 7 1 
Pulmonary and pleural tuberculosis 6 I 
ee 6 5 
La grippe...... ; . 3 I 
Diphtheria......... 
E:nterocolitis in infants. 
DORSMMUEB oo oois.5. coc wes on 
Metastatic to bacteremia... . 
Metastatic to post-partum sepsis. . 
Metastatic to diseased adnexa....... _ : 
Metastatic to infection of vaccination ulcer I I 
Metastatic to acute appendicitis... . . 
Metastatic to middle ear disease. . . 
After retropharyngeal abscess. . . ; 
After liver abscess................. - 
After hemorrhoidectomy; metastatic infec- 

RBs i eas cir oe aie eseieeas os 
After curettage; metastatic infection....... 
After stab-wound of chest. ........... — 
Atter Glow in Chest... ... 0.56... cceece ; 
Fish-bone perforating from cesophagus into 

eC a re e 
Carcinoma of oesophagus rupturing into 

pleural cavity....... 1 1 
Actinomycosis 1 1 
Not determinable Ss | 


»_ a bh & WwW to 


In thirty-three of the patients the empyema 
occurred as a primary disease. The history 
usually given was, that the patient had sick- 
ened with malaise, fever and a slight cough, 
with little or no expectoration, blood-tinged 
only in those who were tubercular. Usually 
after a period varying from a few days to 
several weeks, the patients were brought to 
the hospital, where the diagnosis was not 
always immediately made. Speedily, how- 
ever, the signs pointed to fluid in the chest, 
and exploratory aspiration demonstrated its 
purulent nature. 

“mpyema frequently appears as a second- 
ary focus to some inflammatory lesion in a 
distant region of the body. We have seen 
it occur in the bacterzmias, usually of the 
staphylococcus or streptococcus groups; also 
after infections of the pharynx and tonsils; 
after appendicitis, either with or without 
abscess formation; or after purulent inflam- 
mations of the uterus and adnexa, occurring 
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in the puerperium or independent of it; after 
a hemorrhoid operation; and after an infected 
vaccination ulcer. These comprised between 
2 and 3 per cent of all the cases. One child 
developed an empyema after an acute otitis 
media. 

Eight of the patients developed their 
empyema after one of the infectious diseases. 
Undoubtedly we would have had a great many 
more if it were not for the fact that infectious 
diseases are not admitted to our hospital. 
Nor do our mortality statistics show the true 
condition, for the reason that when a case 
of infectious disease develops in our wards, 
the patient is transferred usually to a special 
hospital. It would seem, however, from 
our studies, that pneumonia is almost in- 
variably an intermediate factor in the produc- 
tion of an empyema in this class of cases. 

Five times empyema has followed entero- 
colitis in infants. This etiological link has 
also been noted by Zybell (23). The infec- 
tion may come directly from the bowel, by 
way of the blood or lymphatic streams, or the 
empyema may be metapneumonic, inasmuch 
as pneumonias are very common complica- 
tions of the diarrhoeal diseases. The major- 
ity of these patients die from the exhausting 
diarrhoea, and not from the chest condition. 
It will be noted later that when infants are 
ill with empyema during the summer months, 
enterocolitis frequently is a complication. 

In our series empyema has also followed a 
blow, or stab-wound of the chest, or has re- 
sulted from a new-growth or abscess in an 
adjacent viscus, rupturing into the pleural 
cavity. All of these, however, as causes for 
intrapleural suppuration, are exceptional. 

The group including infected pleural effu- 
sions, hydro-, pneumo-, and pyopneumo- 
thorax are probably primarily tubercular in 
their origin. With those classified definitely 
as tuberculous, they number sixteen, or 5 
per cent, of the total number of cases treated 
in the hospital. Seven of these patients died, 
almost 50 per cent. Two things are to be 
noted: the comparative infrequency of tuber- 
culous empyema and the high mortality. A 
great many of those that do not die, develop 
chronic sinuses, which not infrequently show 
tuberculous granulation tissue and are the 


most difficult to heal. One of these patients 
was operated upon numerous times; each time 
the operation grew more formidable and 
dangerous, and healing was finally obtained 
only when the scapula was implanted into the 
huge defect in the chest-wall.' 

More commonly than is supposed, empye- 
ma follows abdominal operations of one kind 
or another, which necessarily do not have to 
be performed in infected territory. A case in 
point is the following: 


A young man was admitted with the history of 
repeated attacks of appendiceal colic, for which a 
practically normal appendix was removed. A rather 
stormy course was marked by the development of 
pus in the chest, without any intervening pneu- 
monia, from which the patient subsequently died. 
No peritonitis or subphrenic abscess was found at 
autopsy. 


Empyema has been known to follow opera- 
tions upon the gall-bladder and upon the fe- 
male pelvic organs; they are usually of a 
severe type, and are particularly prone to go 
on to a fatal termination. It is probable that 
in these cases, infection is carried from with- 
out into the peritoneal cavity, and passing 
this by, becomes localized in the pleura. 

Side affected. ; There seems very little di- 
ference in the frequency with which the right 
and left sides of the chest were involved. 
About 2 per cent of the patients had both 
sides involved, and when that occurred many 
of the patients died. 


PATHOLOGY AND BACTERIOLOGY 

Primary empyema has already been spoken 
of in the earlier part of this paper. Caution 
is needed before such a diagnosis is made, in- 
asmuch as other lesions must first be exclud- 
ed, and frequently this is impossible for the 
reason that in many of the cases the primary 
pneumonia or other focus has entirely cleared 
up by the time the patient comes under ob- 
servation. The mode of infection is by direct 
conveyance in the air stream to the ultimate 
air alveoli, where they lie in relation to the 
visceral pleura. Probably also in certain of 
the cases, the infection is transmitted by the 
lymphatic structure of the lung parenchyma, 
and causes the reaction in the pleura alone. 

1 This patient was operated upon by Dr. Arpad G, Gerster, 
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There seems to be a difference of opinion 
among the different writers as to how fre- 
quently primary empyema occurs, and one 
obtains the impression that while the per- 
centage relation to the total is very small, still 
it occurs much more commonly than is sup- 
posed. In these cases the exudate is purulent 
from the very beginning. 

That empyema can occur as a primary dis- 
ease was known as long ago as in the eighties. 
Grawitz (25) and Arnold (26) noted that 
bacteria in the inspired air could be absorbed 
by the lymphatic apparatus of the lung, and 
cause an inflammatory reaction in the pleura 
alone. Heller (27) described collections of 
lymphadenoid tissue in the visceral pleura, 
and noted that they formed counterparts to 
the bronchial lymph-nodes. Similar lesions 
affected both sets of glands. Netter (28) 
also could determine in four of his patients 
that the empyema was independent of any 
other lesion. 

Finkelstein (29) has described empyemata 
occurring in children, due to an infection in the 
floor of the mouth extending along the lym- 
phatics of the neck into the mediastinum and 
pleural cavity. No case resembling these was 
encountered in our series. 

Serous effusions due to cardiovascular or 
other organic lesions may become infected 
by an exploring needle, or by the blood or 
lymphatic streams. It is almost the usual 
thing to put the cause of this accident upon 
the lack of asepsis on the part of the person 
doing the chest exploration, but in a few 
cases, especially when there are no immediate 
subjective or objective signs of this accident, 
other causes should be looked for. Lesions 
in other parts of the body, the expressions of 
bacterial invasion, perhaps unknown to the 
clinician, may furnish the etiology. 

Patients who have developed haemothorax 
as the result of stab or gunshot wounds har- 
bor an excellent culture material for the 
growth of bacteria, and frequently the hamo- 
thorax becomes an empyema. The impor- 
tant point surgically is that when a hamo- 
thorax is opened, it must always be drained 
very fully. 

A symptom-complex has been described by 
Heubner (30), in which more than one and 
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sometimes all of the serous membranes of the 
body become the seats of purulent exudates. 
Usually the pleura is one of these. Clinical- 
ly, they are met with most often in children, 
and with the general picture of a sepsis, exuda- 
tion is made out in the various serous cavities. 
The disease usually goes on to a fatal termina- 
tion. No example of this condition exists in 
our series. 

Empyema of the thorax is very frequently 
metastatic to purulent foci in different and 
distant regions of the body. How many of 
these we have had, and after what infections 
empyema has followed, has been detailed 
before. Usually the path of conveyance is 
by the blood stream. Metastatic empyema 
may also represent a fixation abscess in the 
course of bacteremia. By this is meant that 
during the course of a blood infection, bacteria 
may, for one reason or another, be attracted 
and localized in one focus, and when this 
occurs, an abscess results. When such an 
abscess forms, the bacteria are likely to dis- 
appear from the blood, but just as often they 
do not, and then the ultimate prognosis will 
depend on the primary portal of entry of the 
infecting organism or on its virulence. This 
much can be said, however, that when such an 
abscess forms, the prognosis assumes a much 
better character. 

An abscess in the immediate neighborhood 
of the pleura may rupture into it, and a cer- 
tain number in our series are accounted for on 
that basis. The original abscess may have 
been located in the liver, or subdiaphragmatic 
space, or in the lesser peritoneal cavity; in the 
chest wall, or under the mammary gland; in 
the bronchial lymph-nodes, or in the medi- 
astinum; and lastly in the lung, where it may 
also represent an infected bronchiectatic cav- 
ity. The rupture may not be due to an ab- 
scess, but may result from the ulceration of a 
new-growth in an adjacent viscus, as in the 
cesophagus or stomach. Echinococcus cysts 
of the liver or other neighboring organs may 
break through into the pleural cavity, and, 
becoming infected, give rise to an empyema. 

A rather unusual case is the following: 

A woman was admitted to the hospital with a 
puerperal breast abscess, which having been pro- 
perly incised and drained, was later dressed in our 
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dispensary. She returned a short time thereafter, 
complaining of chills, fever, and pain in the upper 
portion of the chest, on the same side as the breast 
abscess. Exploration revealed an abscess in the 
upper mediastinum. Bilateral empyema was also 
present, and after she died, turbid fluid was found 
in the pericardial sac. At no time was there a 
bacteremia. 

It is not essential for the adjacent abscess 
to rupture into the chest. The infection may 
travel through the lymphatics, especially of 
the diaphragm, and infect the pleura by con- 
tiguity, so that it is quite common for one to 
find abscesses above and below the dia- 
phragm, which are separated by an intact 
wall. 

Most of our cases, of course, were meta- 
pneumonic. The original consolidation may 
have been of the lobar or of the lobular type, 
and dry pleurisy may or may not have been 
present. Very frequently in children the 
pleura and lung simultaneously become the 
seat of the infection — so-called ‘ pleuro- 
pneumonia”’'— and in addition to the intra- 
pulmonary exudate, the pleura becomes 
covered with large shaggy masses of fibrin. 
In these cases it is not surprising that so fre- 
quently a purulent exudate forms in the 
pleural cavity; rather is it surprising that it 
does not always occur. This prevalence also 
accounts for the great frequency of empyema 
in young children. 

The distinction has recently been drawn by 
Gerhardt (31) between empyemata which 
appear after the primary pneumonia has sub- 
sided — metapneumonic empyemata — and 
those discovered before the crisis of the pneu- 
monia — parapneumonic empyemata. The 
distinguishing characteristics of the latter are 
(1) purulent exudate in the febrile stage of 
the pneumonia; (2) bacteria-free pus; (3) 
small amount of exudate; (4) smooth con- 
valescence; no disturbance of pulse or tem- 
perature. We believe this distinction to be 
purely academic, and in our series have been 
unable to distinguish clinically between the 
two. 

Empyemata which are due to the rupture of 
intrapulmonary foci of suppuration, are the 

1 This term, as used by some authors to mean a simultaneous infec- 
tion of lung and pleura, isa misnomer. “Pleuropneumonia”’ in its true 


meaning, is a disease of cattle, and is caused by a specific organism. This 
infection never occurs in human beings. 
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ones which are most dangerous, frequently 
being the cause of the formation of broncho- 
pulmonary fistula. The suppuration may be 
due to the ordinary pus-producing organisms, 
may be tubercular, may be bronchiectatic, 
may originate in a gangrenous process in a 
consolidated lung, or may follow an influenza 
pneumonia. The bronchopulmonary fistula 
may be a narrow sinus connecting the bron- 
chus with the skin, or its path may be inter- 
rupted by an abscess either in the lung 
parenchyma or in the pleural cavity. The 
occurrence of such a fistula precludes the idea 
of healing of the empyema sinus, until the 
opening in the bronchus has closed. In a 
few cases this has been known to occur 
spontaneously; most often it is necessary to 
interfere surgically, and this is usually a most 
difficult task for the surgeon. Secondary 
bronchiectasis is very apt to form around a 
bronchopulmonary fistula, and adds to the 
misery and discomfort of the patient and the 
difficulties of the surgeon. In these cases 
only a radical operation will suffice — a re- 
section of the affected portion of the lung. 
The question has been raised by Rosen- 
bach (32) as to whether empyema in the 
metapneumonic types is not caused by the 
rupture of a small superficial lung abscess, 
resulting from a focus of liquefaction in a con- 
solidated lung. Undoubtedly this occurs. 
In just how many of our cases this did occur, 
it is impossible to determine, both for techni- 
cal reasons, and for the reason that most of 
the cases recover, and those that die do not 
all come to autopsy. Clinically, it would be 
impossible to determine this, inasmuch as 
these small areas of liquefaction would pass 
unnoticed in the course of the disease. 
Tuberculosis of the pleura is nearly always 
secondary to tuberculosis of the lungs or 
bronchial lymph-nodes. It is met with very 
commonly, but in our experience it gives rise 
to suppuration only rarely. There are several 
ways in which suppuration can occur. The 
usual way is for a caseating focus in the lung 
to rupture into the pleura, or for a cavity to 
ulcerate through. This eventually gives rise 
to a pyopneumothorax, the symptoms of 
which may be very marked, the course of the 
affection then running rapidly on to a fatal 
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termination, or the symptoms may be so mild 
that at operation the presence of both air and 
pus in the chest brings the first knowledge of 
the true condition. Tubercles on the pleura, 
either visceral or parietal, may caseate and 
rupture, and so give rise to empyema. A 
tubercular abscess originating in a focus in a 
rib may also in rare instances rupture into the 
pleura; an empyema results. In these varie- 
ties, the adhesions which may form between 
opposing layers of the pleura are exceedingly 
tough and strong, and at operation it is im- 
possible to tear them loose. 

In such a condition the tuberculous tissue 
will spread out over the wall of the abscess 
cavity, and when the chest is opened will 
account for the sinus staying open an inter- 
minable time. The process can be recog- 
nized histologically in specimens excised from 
the fistulous tracts. 

There is no example in our series of a 
“gangrenous” empyema. Such a condition 
presupposes a most virulent infection usually 
with streptococci closely related to the 
erysipelatous group, and the termination of 
the illness is invariably fatal. 

Whatever the cause of the empyema may 

be, the pleural cavity is entirely involved in 
the majority of the cases. No adhesions may 
be present, and the pus may circulate over all 
the lung surfaces, between visceral and 
parietal pleura. There is no trouble with the 
healing of such a case, inasmuch as the lung 
expands fully and obliterates the abscess 
cavity. Or, the lung is shrunken up over its 
own hilus, and a huge cavity is present which 
is full of pus. These are the cases which show 
the tendency to the formation of chronic 
sinuses, because of the uncollapsibility of 
these cavities. 
« On the other hand, the area of pleura in- 
volved may correspond accurately with the 
area of involvement of the primary focus, and 
then the exudate in the pleural space is walled 
off by adhesions. Such a localization may 
occur in relation with the diaphragmatic or 
mediastinal pleura, or may be enclosed in one 
of the fissures between the lobes of the lung. 
Clear fluid may accumulate in the free portion 
of the pleural cavity. 

These interlobar empyemata are met with 
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quite frequently, both in children and adults. 
There are nine of such empyemata in our 
series, and they occurred with equal fre- 
quency in the right and left sides of the chest. 
Unless fairly early drained, they have the 
tendency to rupture into the lung parenchy- 
ma, and to discharge through a bronchus. 
Bronchopulmonary fistula is a common com- 
plication. These abscesses usually lie under 
cover of the fourth, fifth, or sixth ribs, in the 
axillary side of the chest. 

There are records of three cases of empye- 
ma necessitatis, two of these left-sided, and 
the third right-sided. All of them pointed in 
the neighborhood of the mammary line. 
None of these showed any pulsation. Pail- 
lard and Quiquadon (33) have recently dis- 
cussed this phase of the subject. The belief 
has always been that the mechanical condi- 
tions necessary for pulsation were large puru- 
lent effusions, containing air, and on the left 
side of the chest. However, Paillard and 
Quiquadon point out that these conditions 
are not essential and that pulsation can be 
present with right-sided effusions, with serous 
exudates, and with encapsulated empyemata. 
Further studies are necessary before this 
point can be cleared up. 

Character of the effusion. The character of 
the exudate has varied with the different 
causes. In some, and this usually in children 
with the “‘pleuropneumonic”’ type of inflam- 
mation, it has been purulent from the very 
beginning. This also applied to those pro- 
duced by the rupture of abscesses, or of 
pathological lesions in adjacent viscera. In 
others the exudate was serous at first, and 
very soon became purulent. The presence 
of clear fluid might also indicate that an ab- 
scess wassituated close by, either in the lung or 
under the diaphragm, and might or might not 
presage its immediate rupture. Localized or 
interlobar empyemata have sometimes been 
surrounded by clear fluid in the free portion of 
the pleural cavity; or the pleural cavity was 
divided by adhesions into several loculi, some 
of which contained pus, while the others con- 
tained clear fluid. Analogous conditions are 
sometimes met with in the abdominal cavity, 
where tuboévarian abscesses are frequently 
surrounded by inflammatory cysts contain- 
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ing clear fluid, or by serous exudate in the 
free peritoneal cavity. 

These serous effusions, which serve to cover 
up and hide an underlying purulent collection: 
have been studied and described by Koninger 
(34). He calls them mantell-ergiisse — cloak 
effusions — and considers them sympathetic 
effusions, playing a réle similar to that of a 
collateral oedema around an abscess in the 
soft parts. It is most important to bear these 
conditions in mind when exploring the chest 
for pus. Koninger also pointed out that in 
very large effusions, clear fluid may separate 
out and float on top of the heavier pus; and if 
in these the aspiration is made too high, only 
clear fluid may be withdrawn. Such a find- 
ing is not recorded in our series. 

The character of the cellular content of 
the exudate varies. Normally there are very 
few cells in the pleural fluid, and these are 
mostly endothelial cells and lymphocytes. 
Even in the so-called clear exudates, and cer- 
tainly in those that are turbid, the number of 
cells is enormously increased, and the differ- 
ential count of these cells, made in the usual 
way, may show a predominance of either the 
lymphocyte or the polymorphonuclear cell, 
the former in tubercular, the latter in pyogenic, 
infections. In patients suffering with any of 
the blood diseases, the cellular character of 
the exudate will reflect the kind of cell pre- 
dominating in the blood picture, and when 
abnormal cells such as myelocytes are present 
in the blood, these too will appear in the 
exudate. This holds true for purulent exu- 
dates in other parts of the body. 

Bacteriology. There are records' in the 
Mount Sinai Hospital Pathological Labora- 
tory of the bacteriological examination of 
pleural exudates of all kinds in 574 cases. 
The results are classified in the following 
table: 


Cases 
NINN 01a. sihis cocina ie a loiieidiarstmiaarnes 289 
IMMUN 0.56 <n siasg ke araAsbrsisisied 6 05/5 (asinrkcaardie\s 123 
Streptococcus mucosus capsulatus................ 10 
SNEMYROCOCCUS QUPCUS .. ccc ceseccsessctseses §2 
Staphylococcus albus... . . tg 29 
Staphylococcus citreus. ......... hs 5 
I goer e oS oa risa Reread suieda 4 
AMIE on Crick 5 aista crevices caudate ocean 2 
Bacillus proteus vulgatis... 0.2.60... iec ewes 2 


1 Thanks are due to Dr. F. S. Mandlebaum for the privilege of mak- 
ing use of the laboratory records. 
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Bacillus mucosus capsulatus..................04- 
PAR MAIN sc cin cto csiee ble hawddasweereus 


Bacillus fusiformis (of Vincent) .................. 
Bacillus fluorescens liquefaciens.................. 
Pneumococcus and gram-negative bacilli! ......... 
Pneumococcus and gram-positive bacilli! .......... 
Pneumococcus and staphylococcus aureus......... 
Streptococcus and staphylococcus................. 
Streptococcus and gram-negative bacilli! .......... 
Streptococcus and gram-positive bacilli! ........... 
Staphylococcus aureus and albus................. 
Bacterium coli and streptococcus................. 
Bacterium coli and staphylococcus................ 
Bacillus influenze and streptococcus .............. 
Bacillus influenze and staphylococcus ............ 
MGPATN-PORIIVE DAGIIE .. 6... 5.00.05 28s cece ec eenes 
Gram-newative Dac’... . 6... 6. cee scene 
Gram positive and negative bacillit............... 


1 Unidentified. 


_ 
WN OR FH NNKHE NUH HP RNIN ND 


In another series of cases, the relationship 
of the bacteriological findings to the mortality 
was studied, in true empyema of the thorax. 
The results are as follows: 


Cases Deaths 
Ire NNN 659 Foo. 0 soared Sha ng.ioverarb Soreness 66 14 
StaminyiOCOCCus QUTCUS.. . .oieisa. cc cceerns 22 4 
StaphylOCOCCUs CHECUS . 6 i..5osscsceks cece oe 2 ° 
SI MNNMINONNE IS a. cricsors.o0n a essiabare wraseis oe eters. a 30 I 
Streptococcus mucosus capsulatus......... 2 ° 
Streptococcus and staphylococcus.......... 3 I 
Pneumococcus and staphylococcus......... 2 ° 
Pneumococcus and streptococcus.......... £ ° 
BAGUNIS TUBERCULOSIS... 6. ccc sec caees 6 I 
Ue SE ae I I 
PUNE TAC ooo 5556 so sk se ersrsbic non 7 2 
Anaérobes and streptococcus.............. 3 I 
PE ee eee I I 
Bacillus fluorescens non-liquefaciens........ 1 I 
ACR CUS SUoeai so coin oe scccteincyceies 0a sce -slaceresee 7 I 


Pneumococcus infections show a high mortal- 
ity, for the reason that so many of these 
empyemata originate in a pneumonia, and 
many of these patients die from their lung 
condition and not from the empyema. As 
for the rest of the organisms found, the tables 
are self-explanatory. 

Clinically, the microscopical examination 
of the exudate should be made in connection 
with bacteriological studies. Clear, turbid or 
frankly purulent exudates may or may not 
have bacteria, as demonstrated in smears, and 
when bacteria are present, the failure of 
growth would indicate that the bacteria were 
dead and were doing no harm in the body. 
Clear fluids with bacteria would indicate that 
one might expect a purulent exudate to de- 
velop. On the other hand, turbid fluid with 
a polynucleosis and no bacteria, as demon- 
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strated in smears, might indicate that the 
exudate in the pleura was sympathetic to 
some inflammatory lesion near by, the proper 
treatment of which would result in the dis- 
appearance of the pleural exudate. Such a 
condition might also presage the impending 
rupture of an adjacent abscess. Turbid or 
purulent effusions containing living bacteria 
in a patient who showed to a marked extent 
the effects of the bacterial toxemia, would 
indicate that the bacteria were especially 
virulent, or that the natural antibodies had 
not been developed in sufficient numbers to 
counteract the effects of the invading organ- 
isms. When a purulent exudate shows no 
bacteria in cultures or smears, it is very 
probable that the tubercle bacillus is the 
cause of the infection, and attempts should be 
made to recover the organism by animal in- 
oculations. The bacilli are so few in number 
that, with the ordinary methods, it is quite 
impossible to demonstrate them. 

Aseptic purulent exudates are uncommon. 
They can occur with embolic pneumonias. 
As a rule the leucocytes forming the exudate 
are well preserved, and contain well-formed 
nuclei. In a bacterial exudate the leu- 
cocytes are degenerated and sometimes frag- 
mented, and the nuclei show more or less 
autolysis. According to Dieulafoy (21) it 
is quite a simple matter to distinguish be- 
tween bacterial and aseptic exudates by these 
means. 

A certain number of our cases, as shown in 
the tables, were caused by anaérobic bacteria. 
Clinically, these differed in no way from those 
empyemata caused by the ordinary pus-pro- 
ducing organisms. 

Blood cultures. In the pathological labora- 
tory of Mount Sinai Hospital, investigations 
have been carried on for a number of years 
under the direction of Doctor Libman, con- 
cerning the bacteriology of the blood in in- 
fections, both medical and surgical. A part of 
these studies covers the subject of thoracic 
empyema, and at a later time Doctor Libman 
and I propose to publish the results. At the 
present writing, it appears to us that bacteria 
are not found in the circulating blood as a 
result of the purulent exudate in the chest, 
except under the following conditions: (1) In 
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the presence of complications, such as arthritis 
or osteomyelitis; (2) as an ante-mortem inva- 
sion in the fatal cases. 

In a certain number of the cases the chest 
condition forms only one part of a larger 
previously existing symptom-complex, such 
as a post-partum infection, or it plays the 
part of a fixation abscess to a previously exist- 
ing bacteremia. In either of these events 
the presence of bacteria in the circulating 
blood must be referred back to the primary 
illness. This also holds true if a positive 
blood culture is obtained when the primary 
pneumonia is still in an active stage. 

Exploratory aspiration. Exploratory  as- 
piration has always been practiced in our hos- 
pital before operation for confirmation of the 
diagnosis. The procedure is not without 
danger, and a certain number of accidents 
may and have happened. The most common 
of these were: 

1. Subcutaneous emphysema. 

2. Pneumothorax. 

3. Hemoptysis or less commonly albumi- 
nous expectoration. 

4. Pleural reflexes. 

The subcutaneous emphysema was usually 
absorbed in a few hours. Hemoptysis or 
albuminous expectoration also never lasted 
for any length of time. An acute pneumo- 
thorax has given cause for anxiety more than 
once. Pleural reflexes are quite common; 
usually they are mild, occasionally severe 
enough to cause death. Among them we 
have noticed reflex disturbances in the cardiac 
or respiratory apparatus, and in young chil- 
dren and infants on rare occasions generalized 
convulsions. 

Dayton (35) has gone over this phase of the 
subject very thoroughly, basing his observa- 
tions on a large experience. He notes also 
these accidents which we have encountered, 
and in addition the following: 

5. Breaking of the needle. 

6. Infection of a serous exudate. 

7. Puncture of the diaphragm and intra- 
peritoneal organs, or adjacent pathological 
structures as an echinococcus cyst. 

8. Hemorrhage from an intercostal vessel. 

g. Other pleural reflexes, as coma or 
paralyses. 
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Pre-operative interval. The length of time 
that elapsed before these patients were 
operated upon is shown in the following table. 
It is most instructive to study the relation 
between the pre-operative interval and the 
resulting mortality. 


DURATION BEFORE OPERATION 


Cases Deaths 

WEPGNS WEE. 2 hasieins.covenincc 57 27 
Ss As a ee en ae ee gl 24 
RUN UNNNNIR G8 rnp 9) vate choke ee wrancacryayaeiaare 46 Io 
ERMINE (5 5. 20- cle cons sre pacd ia ais SiS Rtas Ais ah 31 7 
OS Ee teint ee ote eee eee 18 3 
MINIMUMS SS cndco 2.0 co's 5. 60st Sees Biss a ansncnonei’ 9 I 
RE ay gins ePR ee oie Si baie Mies Sia 8 OOS 13 I 
INIA MPMMNNEM ES sc. 5 lo0cv opus 5 8m braised Siwhavexeverers 17 3 
RNR AMEIME oso ago hace pnts wx acre eles nies 2 4 
aN ta NIE Soi pln ta oe esises wiwracarcinrvie 2 2 
MRR ae echoes os cies eines oes. aan ieus I re 
RMR entero cosmic es sateen hee rR Ree ta I 


Most of the cases were operated upon before 
they had had their empyema for more than 
two weeks. It was very common to have 
patients the duration of whose empyema was 
several months. One patient had his em- 
pyema for one year, a second for two years. 

One notes the gradual decline in the mor- 
tality the longer the pus has been present in 
the chest. That should not be interpreted as 
meaning that empyemata should not be 
operated upon until a late period. Such a 
course of treatment is conducive to the fre- 
quent formation of rigid uncollapsible cavi- 
ties, to chronic sinuses with numerous danger- 
ous operations, and in some of the patients to 
marked deformity of the chest. On the other 
hand, operation should not be done when the 
pus is thin and has been present only for 
twenty-four or forty-eight hours. The ex- 
periences of our hospital tend to show that 
the operative mortality is highest during this 
period, owing to various causes which are 
detailed in a later part of this paper. The 
fact that empyemata which have been un- 
drained for a long time have a much lower 
operative mortality has also been noted by 
Werner (36). 

TREATMENT 

The various methods which have been fol- 
lowed in our hospital in the treatment of 
these patients is shown in the following table. 
They include aspiration, intercostal incision, 
and thoracotomy. 
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METHODS OF TREATMENT 


Deaths 

















Cases Improved | Not Imp. 
PSPMOEION 5.6225 60. 5-5.0% 5 as oe 3 
Aspiration and saline 
wrmation...........- 2 - os I 
Murphy’s treatment... rf 2 ae 3 
Intercostal incision....| 21 II ee 
Thoracotomy-— 
No rib specified... .. 89 20 16 10 
Fourth f1D...........5...: 2 ct a ne 
ME Ie ccs ais ee 2 2 ae ” 
SAREE s.5.6 5-3 4 I a 
a 31 3 3 
Seventh and eighth. . 2 I I a 
eer 84 20 9 2 
Eight and ninth .... I I “s eee 
TD a 4 I 
Ninth and tenth..... 3 E a 
RS CE ee 2 a5 
Not operated upon.... 6 6 
Aspiration. Practically all of our patients 


were treated by operative measures. A very 
few were treated by various aspiration meth- 
ods, especially since Murphy described the 
formalin treatment. As is seen in the table 
we have had uniformly bad results with aspi- 
ration or irrigation methods, except in very 
young children — those under two years of 
age. In these infants a certain number, and 
that too a small percentage, can be cured with 
repeated aspiration alone. Such a result has 
never in our experience been obtained in 
adults with any method of aspiration of the 
chest. Murphy’s method has never given 
satisfactory results, and two of the patients 
treated with this method have died. 

One patient who refused operation was 
treated by having the pleural cavity washed 
out with a 1 per cent solution of formalin, 
until the return flow through a second needle 
inserted into the chest was clear. Each irri- 
gation was followed by a rise of temperature 
and increase in the cough, which subsided in 
several days. After the third washing, the 
patient said she was comfortable, had no 
temperature, cough, or pain, and remained so 
for four weeks, and was thought to be cured, 
until exploratory aspiration demonstrated 
that pus was still present in the chest. Still 
refusing operation, she was sent home and 
returned later with an empyema _neces- 
sitatis. 

Intercostal incision. As a rule, intercostal 
incision is not the operation of choice in our 
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hospital; it is almost always the operation of 
necessity. We account for the high mortality 
of simple incision by the fact that all of these 
patients were in a most precarious condition 
when they came to operation, so much so 
that on many an occasion a general anesthetic 
was not employed. About one-half of the 
resulting deaths occurred immediately or 
within the first twelve hours, the remainder 
before the end of forty-eight hours. It is 
interesting to note that with this operation 
we had practically no trouble with the 
after-treatment; the patients either died or 
got perfectly well. The two patients who 
were discharged ‘‘improved”’ were referred to 
our out-patient department with shallow 
sinuses. 

Thoracotomy. Thoracotomy with rib re- 
section is the operation of choice in our hos- 
pital. Whenever possible it is done, and not 
infrequently in local anesthesia. Depending 
on the individual operators, incisions parallel 
to or at right angles to the ribs were made, 
and usually when a vertical incision was em- 
ployed more than one rib was resected. In- 
cisions over the fourth, fifth, or sixth ribs have 
usually indicated either (a) a localized empye- 
ma, due to the rupture of an intrapulmonary 
abscess or bronchiectatic cavity, or (6) an 
interlobar empyema. Depending also on in- 
dividual operators, the incisions were made to 
overlie the midscapular, the posterior or 
anterior axillary lines, and sometimes these 
were required owing to the location of encap- 
sulated empyemata. The important point 
always seemed to be, however, that the drain- 
age of the chest should occur at the most ad- 
vantageous point, and as long as this condi- 
tion was satisfied, the location of the inci- 
sion was immaterial. Large openings were 
made and wherever there were large fibrinous 
masses in the exudate, their removal was 
much facilitated by this means. 

Drainage. Drainage was established usual- 
ly with two large rubber tubes, and an occlu- 
sive dry dressing was applied. The dressing 
was always made as air-tight as possible by 
the judicious employment of rubber tissue. 
The patients were dressed as often as the 
amount of discharge indicated, and the tubes 
were removed at the earliest opportunity. 
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Unfortunately the records are not complete 
as to the length of time the tubes were 
kept in. 

We have followed the almost universal 
custom of establishing drainage with one or 
two large-sized rubber tubes. Tiegel (17) 
has designed a metal drainage tube with a 
valvular arrangement permitting egress of 
pus from the chest only. Lloyd (20) uses a 
spool-shaped rubber tube, in order to prevent 
the tube from slipping into the chest. Others 
use a collapsible tube, which has a valvular 
action, in that the tube collapses when any 
effort is made to suck anything into the chest. 
In 1897, Beck advised packing the entire 
cavity with gauze through a large opening. 
The latter method we believe unwise. 

We have not had much encouragement from 
our employment of the various methods of 
suction drainage of the chest. It has seemed 
as if these aids to the drainage mechanism 
have not had any appreciable effect, either in 
shortening the time of healing, or in prevent- 
ing the formation of chronic sinuses, so that 
in our hospital these methods have not had 
the extended trial which has been accorded 
to them abroad. A recent paper by Dowd 
(24) confirms this experience. 

Irrigation of the abscess cavity, either dur- 
ing the operation or later at each dressing, is 
not done in the hospital as a routine measure. 
It frequently has accounted for chills and high 
temperatures and marked discomfort, with 
increase in the cough. We believe this pro- 
cedure has a certain amount of danger. 

Post-operative course. In the favorable 
cases the course of the convalescence was not 
disturbed by any rise in the temperature after 
the primary operative reaction had subsided. 
The latter was usually equally well marked in 
both children and adults, and it was no in- 
frequent thing to see a temperature reaction 
up to 104°. Rises of temperature after that 
were due either to retention of pus in the 
wound, or to complicating or intercurrent dis- 
eases. The reactions then approached what 
the ‘“‘normal”’ was for each illness. When no 
physical signs were found, and there was no 
retention of pus in the wound, the usual cause 
was a small area of consolidation deep in the 
substance of the lung, and the temperature, 








after running an irregular course for a vati- 
able period, would subside when the consoli- 
dated area underwent resolution. In tuber- 
cular empyemata fever was very common 
and the normal range would not be reached 
for long periods of time. This might be 
due either to the tubercular empyema, or 
to foci of tuberculosis in other regions of the 
body. 

Complications. The complications which 
we have met with, and which of these and to 
what extent they have proved fatal, are best 
shown in the table. Most of the complicating 
or intercurrent affections appeared in the first 
or second week, and in accordance we shall see 
later that most of the deaths occurred in that 
period also. 

COMPLICATIONS 

Cases Deaths 
Pneumonia. . ‘ etek. Peek 23 19 
Pneumonia and pleural effusion 2 
Bronchial fistula. . . 
I:mpyema on other side... .......... 
Pulmonaty GOUeMa:... . 2. esas cones 
es Eh rea : 
Cellulitis. of chest-walll.......cesieiccwct oe 
Necrosis of the resected rib. . 
Subcutaneous abscess at a distance from the 

empyema wound.............. 
BEAN MOSOCSS coos oss sec sess 
PG CGCCIIIIG 5. oo 565 4a sora s £ 
Tuberculosis of the resected rib... ... 
Middle ear suppuration............ I 
Thrombosis of the lateral sinus 
oa a ee 
Cerebrospinal meningitis... .. 
Tuberculous meningitis........ 
Acute endocarditis.........0.....% 
by iC a OE oe 
Acute insutliciency in chronic valvular disease 
Pk OSL SR tes gear ene 

Nephritic pulmonary cedema....... 
Pyelitis...... 
Catheter infection in a tabetic............ 
Pharyngeal diphtheria. ....... 
Measles. . 
Pertussis.........- 
Scarlet fever... .. Le Led : 
Enterocolitis (summer diarrhoea) . > 2 
Follicular tonsillitis. . . 
a 
Marasmus. . Gaus 
Subacromial bursitis. 
Pott’s disease of the spine. . . 
Amyloid disease of the viscera 
Nevus of the vocal cords; asphyxia 
Acute mastoiditis......... 
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Hospital stay. The length of time during 
which our patients were kept in the hospital 
is shown in the following table. 
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HOSPITAL STAY 
Cases 
Brae RN o cores eee oe 5 2 
Walls eA IMME 3955105 < Lace rk Bice, Gave @ RiSw eee apaes 12 
DIUGs PR Es Soca co te Sas oe eae 19 
RNAs MMM ans Foy egconciase kcaceta teDN EA ee CP 68 
aR MMMM Rien cct al. ches gc hanes sae las ee 21 
Se IEMOs a ARINNMN rs (ys ocak apse wc Seige. Stow aoe ; 23 
rg NS ec no en dy aie Plea ha 16 
ROR NS cs. Seco a didsdl pare aco sestetis ab want 25 
Be KO are cn aniias auocGeen args 3 
ey. ee ee ere Sie 6 
DOE AES 2. hc arts s 9.8 Sawin ARNE I 
Oe ee MI oho oy aid ac ee aioe oe : 10 
MMMM hn Seana oe aratece eis ane civ xsi 3 
My NIMES 2 is sc etavessia wine amine aes bas wROR hee 
RSTO Smee cnet Ul, CaNINn tes Cen nan Era 2 
US oes As rngs dase ce A : I 
MIN Sn anniv otstapisskaaers Se KOR I 


Average hospital stay, 44 days. 


The largest number was in the hospital 
from three to four weeks. Those discharged 
in one week’s time were treated by aspiration, 
and most of those discharged before the end 
of the third week had been treated by inter- 
costal incision. Most of these also were very 
young children. A large number of the pa- 
tients were in the hospital for five, six, seven, 
or eight weeks. Those who were in the hos- 
pital over three months should really be classi- 
fied as chronic sinuses, inasmuch as revisions 
of one kind or another or more extensive oper- 
ations were almost always found necessary 
after that time. The average hospital stay 
of our patients was forty-four days. 

The following table compares the hospital 
stay of our patients, with those at other clinics. 


COMPARISON OF HOSPITAL STAYS AT 


DIFFERENT CLINICS 
Cases Duration 

Days 
Perthes, Simon and Gross. . . aie. TO 04 
RRCAMIRIE S75 <cec ans eeeeurane im Hai6 Ak <n 90 IER af ? 78 
WOMMEE 6522 cs Sink naan es Pe iintiaaes, . a96 57 
BURNIN chs cies he hk loss km : a : 14 8o 
Mount Sinai Hospital... . . itechen re 44 
Lloyd weet e wee ween ee F 225 29 
WIR in oct anise oon oped 25 25 

RESULTS 


Fifty-three per cent of our patients were 
cured after the first operation. Twenty- 
cight per cent represented our total mortality. 
Twelve per cent of the patients were im- 
proved, and seven per cent were not improved. 

Mortality. Eleven of our patients died 
during the first twenty-four hours, most of 
these either at once or within the first twelve 
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hours. Four patients died on the second and 
nine on the third day. Twelve of these could 
truly be said to have died as a result of the 
operative procedure. Our operative mor- 
tality was therefore 4 per cent. There were 
thirteen other patients, for whom no cause of 
death could be found except exhaustion from 
the empyema. The mortality due to the 
empyema per se, was therefore 8 per cent. 

Twenty per cent of the patients, that is, 
70 per cent of those that died, died as a result 
of some complication or intercurrent disease. 
The causes of death as far as we could deter- 
mine. were as follows: 


CAUSES OF DEATH 


Cases 
Pyopneumothorax..... kivcneit 2 
PREUMOBIG. 6.5.41 5.5 5.05.00.5 Schies died 19 
Pneumonia and pleural effusion 2 
Lung abscess......... ne ae bestmiti 5 
Pulmonary cedema.. . yi . ; 4 
Bacteremia. . Senattaons ’ 5 
Middle ear suppuration. . ioe & 


BEAM ADECOSS 56.5.6 s cde ores ss 

Thrombosis of the lateral sinus i 
Tuberculous meningitis ; . I 
Cerebrospinal meningitis. . : I 
Acute endocarditis.......... ; + 1 
Acute insufficiency in chronic valvular disease I 


TMM 555553, j015,5 10.0 ctaeicis ays a a oe 2 
Nephritic pulmonary cedema ; msataodts I 
Catheter infection irf a tabetic sso a ates 5 I 
NEATASMUS os 2c ses Rta esc cei BiB cepa or 

Knterocolitis...... ; saa SR cee ai ; F . 
Carcinoma of the cesophagus.......... 1 
Neevus of the vocal cords; asphyxia..... I 
PRUNE LE MMR PRINS Diego) sia ceicazta ta) ayats, vou AVRGSA SE 9 A BOL I 


This brings the total mortality up to 28 per 
cent. 


The length of time after operation that these 


patients lived is shown in the following table. 


LENGTH OF TIME AFTER OPERATION 
BEFORE EXITUS 


Cases 
Less than 24 hours 11 
1 to 2 days. . 4 
2 to 3 days. ; ra) 
3. to 4 days. 3 
4 tosdays.... 8 
5 to 6 days. ; I 
6 to 7 days. : 
1 to 2 weeks aris s erayeanigees 19 
2 to 3 weeks ; st 2 
3to 4 weeks Ss 
4 to 5 weeks . ? 
5 to 6 weeks ene ; | 
6 to 7 weeks ey te re I 
7 to 8 weeks. aneudldgid sheisalenuante ois I 
a 3 
3 #04 MONEDS....0.....5246 2 
ee I 
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The large number of deaths in the second week 
was due to the fact that most of the complica- 
tions occurred at this time. 

There are several reasons why there has 
been such a large immediate mortality. A 
certain number of the patients were admitted 
to the hospital in a most desperate if not hope- 
less condition. One was usually surprised 
when nothing unfortunate happened. Good 
results were often obiained with these patients 
by first drawing off the major portion of the 
pus with a Potain aspirator, and waiting for 
the patients to recover from the profound 
collapse before subjecting them to thoracot- 
omy. Others were operated upon with the 
primary pneumonia still in active stage. 
The added insult of an irritating anesthesia 
was enough to give a fatal issue. Many of 
our surgeons, for this reason, practice local 
anesthesia as a routine measure in these 
cases, reflecting the almost universal usage 
abroad in all chest operations. The actual 
operative procedure opens up in the wound an 
enormous number of lymphatic channels, 
inviting a large increase in the absorption of 
toxic substances. The acute pneumothorax 
produced by the operation is accompanied 
with numerous pleural reflex disturbances, 
which are often of a severe grade. All of 
these have had a great deal to do in causing 
this large immediate mortality. 


FINAL RESULTS 

Of the two hundred and ninety-nine cases 
under consideration, six were admitted to the 
hospital in a moribund condition and were not 
operated upon. All of these six patients 
died. Of the remainder, fourteen patients 
were at first treated with some modification 
of the aspiration method. Five of these were 
discharged well — all of these were infants or 
children: two of these died and the remainder 
were later subjected to thoracotomy. Two 
hundred and fifty-eight patients were thora- 
cotomized, and of these 59 died, 23 per cent. 
Of those that did not die 50 did not heal 
properly after the operation, and 28 of these 
had to have secondary operations of one kind 
or another. The others were cither dis- 
charged with fistulz and were not followed up, 
or would not permit further operative inter- 
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hours. Four patients died on the second and 
ference. It was no infrequent thing for pa- 


tients to have their sinuses revised and 
reoperated more than once, and even more 
than twice, and not infrequently extensive 
thoracoplasties after the methods of Schede, 
Estlander, or Delorme were necessary before 
healing was obtained. The discussion of 
this phase of the question — the question of 
chronic empyema sinus — is reserved for the 
second paper of this series. 


RESUME 

1. Empyema is a very common disease and 
occurs much more frequently in children than 
in adults. 

2. In the vast majority of the cases it is 
secondary to some other inflammatory lesion 
in the body. 

3. The average mortality for our series was 
28 per cent, varying from 50 per cent in in- 
fants to 18 per cent in adults. 

4. The least unfavorable period is between 
three and ten years of age. 

5. Twenty per cent of the patients die as a 
result of the primary illness, or of a recurrence 
of it, or of some other complication or inter- 
current disease. Only 8 per cent die because 
of the empyema, and half of these die in the 
first forty-eight hours. 

6. Twenty-three per cent of the patients 
that recovered had more or less trouble with 
the healing of their wounds — one out of 
every four. 

Advances that will be made in the treat- 
ment of empyema will come from improve- 
ments in operative technique or in the after- 
treatment, which will tend to decrease the 
frequency of chronic empyema sinus to a 
minimum, or perhaps to eliminate it al- 
together. 
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URETERAL CALCULI; SPECIAL MEANS OF DIAGNOSIS AND NEWER 
METHODS OF INTRAVESICAL TREATMENT 


By J. T. GERAGHTY, M.D., anp FRANK HINMAN, M.D., BALTIMORE 


From the Urological Clinic of the Johns Hopkins Hospital 


HE normal ureter is not a tube of 
uniform diameter, but presents three 
points of contraction. The first of 
these is located at the ureteropelvic 
juncture (2 to 4 mm. in diameter), the second 
at the point of juncture of the ureter with 
the bladder (3 to 4 mm. in diameter) and the 
third, described by Albarran, corresponds 
to the superior strait where the ureter bends 
into the pelvis (4 to 6 mm. in diameter). 
It is at the level of the two extremities of 
the ureter, above all, where the calculi rest. 
In many cases, however, the ureteral orifice 
itself is so contracted that it may cause 
obstruction to the passage of a calculus 
which has succeeded in passing as far as the 
intramural portion. There are many factors 
which influence the migration of a calculus 
along the ureter. In some instances a cal- 
culus enters the ureter, and is soon arrested 
by an abnormal contraction. In other cases 
the stone is rough, or spiculated, and catches 
on the mucous membrane, or so injures this 
as to produce congestion or oedema which 
prevents its passage. When infection occurs, 
the reaction set up about the calculus may 
also cause obstruction. Again, the calculus 
may be caught in a pouch formation or di- 
verticulum. The variation in the contractile 
power of ureters and their varying degrees 
of sensitiveness to the trauma of the calculus 
also play a réle in its passage. 
In 49 out of the 67 cases in our series the 
position of the calculus was determined as 
follows: 


Per cent 
ee re 14.3 
Pelvic portion— 

In lower ureter near the bladder............ 40.8 
In lower ureter near the brim of the pelvis. . . .18.3 
ae — 59.1 
I a fein odes since ie gk a KH iatyarorareinaice KWo 2 
Te TVAE POPGROB ne issic cade cascesccwennssaccs 2E6 


Jeanbrau in a report of 204 observations 
on the position of ureteral calculi found that 
17 per cent were in the intravesical portion, 


7 per cent in the iliac, 22 per cent in the 
lumbar, and 51 per cent in the pelvis of the 
ureter. The vast majority of observers 
agree that most ureteral calculi are found in 
the pelvis, or lower portion of the ureter. 
In Jeanbrau’s series, 96 per cent were uni- 
lateral, and in go per cent of the cases one 
stone was present. 

The symptoms of ureteral stone vary 
somewhat according to the position of the 
calculus. With stone in the upper end of 
the ureter the symptoms differ very little 
from the symptoms produced by stone in 
the pelvis of the kidney. A stone in the 
midportion, or in the lower segment, of the 
ureter is practically always associated with 
more or less typical renal colic, and is apt 
to have symptoms of radiation down along 
the course of the ureter, even to the genitalia, 
of the affected side. Young has described 
a tripod of symptoms which he has found in 
several cases associated with stone in the 
intramural portion of the ureter; namely, 
urinary irritability, pain on _ ejaculation, 
and pain on defecation. The pain may 
show unusual points of radiation, extending 
down the leg and even into the heel as in one 
case. The character of the colic and the 
position of the pain in the vast majority of 
cases give no indication and bear no relation- 
ship to the position of the stone. In rare 
instances, when the stone is in the lower 
portion of the ureter the pain may be re- 
ferred to this area alone. When pain is 
thus localized, it is no positive proof that 
the stone lies in the lower portion of the 
ureter, as it may be higher up or even in the 
kidney itself, as the following case will illus- 
trate. 


The patient was a young man suffering with 
frequent attacks of colic in the right hypogastric 
region, the pain radiating to the right testicle. 
There was never any pain in the kidney region. 
Radiography showed a stone in the right pelvis 
but no stone in the ureter. It is of interest to note 
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that, on injecting collargol for a pyelogram, colic 
was produced over the lower ureter similar to the 
previous attacks, but no pain was felt in the kid- 
ney. A successful pyelotomy was performed and 
a stone removed from the pelvis, but a careful 
search showed that there was no stone present in 
the ureter. 

The size of the stone bears no relationship 
to the severity of the symptoms. Frequently 
severer attacks will result from a small 
calculus than from one which is of good size. 
Not infrequently, calculi of moderate size 
are passed with comparatively little discom- 
fort. A tiny stone, on the other hand, may 
be passed only after the most excruciating 
colic. Finally the presence of stone in the 
ureter is not necessarily associated with 
noticeable symptoms since some of them 
may lie silent for many years, the patient 
being entirely unaware of their existence. It 
is impossible, therefore, to make a diagnosis 
of the position or even existence of a ureteral 
calculus by the character and location of 
the pain. For the diagnosis we have come 
to depend, almost entirely, upon the data 
furnished by special methods of exploration 
and examination. 


METHODS OF EXAMINATION AND EXPLORATION 
Microscopical examination of the urine 
should precede, in every instance, instru- 
mental exploration. It is very rare to find 
complete absence of red blood-corpuscles in 
the urine, on careful microscopical exam- 
ination, when stone is present. While the 
finding of evident or microscopic blood is no 
proof of the presence of a ureteral calculus, 
its complete absence on repeated examina- 
tion is very strong presumptive evidence 
of the absence of ureteral stone. ‘The routine 
use of this very simple procedure will prove of 
extreme diagnostic value in certain cases. 
Radiography. Of the diagnostic methods 
at our command, radiography holds the 
position of the most importance. This meth- 
od for satisfactory results requires the skill 
of the most expert workers, skill both in 
technique and in interpretation, because 
the sources of error are many. There is a 
great difference of opinion among these 
experts as to their ability to detect calculi. 
Most of them admit that pure uric acid 
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calculi cannot be detected. Lange considers 
it possible to detect about 95 per cent of 
ureteral calculi. Kiimmel is of the opinion 
that calculi of all sizes and of any composi- 
tion can be detected. In a study of our 
series of sixty-seven cases in which most 
careful, and frequently repeated, radiograms 
were obtained, and only those accepted 
which were perfect, it is possible to show that 
radiography missed the stone in fifteen cases, 
or 22.4 per cent. In seven of these cases a 
stone was subsequently passed. In six other 
cases in which the X-ray was uniformly 
negative, a wax-tipped catheter gave positive 
evidence by a scratch of the existence of a 
calculus, the diagnosis being confirmed in 
every case by either the subsequent passage 
of the stone or by its operative removal. 
In the remaining two cases, stone was found 
on exploration. While undoubtedly, even 
with the best plates, stones are most frequent- 
ly missed in the lower portion of the ureter, 
not infrequently calculi are also missed in 
the upper or midportion. This frequency 
(22.4 per cent) with which ureteral calculi 
are missed by the X-ray is very much greater 
than is generally known, and the percentage 
of calculi not recognized by skilled radiog- 
raphy is undoubtedly larger than our figures 
indicate, because many cases of suspected 
ureteral calculi, in which negative skiagraphs 
were obtained, have not been included in 
this series, no other method of verifying the 
negative X-ray findings having been em- 
ployed. 

In two cases with stone in the upper lumbar 
and in one case with stone in the pelvic por- 
tion, excellent radiographs were negative. 
An analysis of the stones in two of these 
cases by Dr. George Peirce showed one to 
be largely composed of calcium phosphate 
and carbonate and the other of calcium phos- 
phate and oxalate. In neither was there 
any uricacid. It would seem, therefore, that 
the chemical composition of the stone is not 
essentially responsible for the radiographic 
failure. The commonly accepted opinion 
that only uric acid calculi are apt to be over- 
looked is, in our experience, not true. 

Extramural shadows. The presence of a 
shadow along the line of the ureter as a result 
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Fig. r. Wax-tipped catheters and bougies. Single and 


double bulbs. 


of a defect in the plate seldom causes con- 
fusion: its nature is readily suspected by 
one familiar with these defects. The great 
frequency of shadows in the pelvis, however, 
“close to the line of the ureter, renders the 
diagnosis of ureteral stone in this portion 
particularly hazardous from simple X-ray 
alone. These shadows, the result of phle- 
boliths, calcified glands, or other extra- 
ureteral cause, are most often located opposite 
the spine of the ischium. A knowledge of 
their frequent existence renders it necessary, 
in the majority of cases, to employ other 
methods of diagnosis. For this purpose 
catheters with wire stylets, or catheters 
opaque to the X-rays (bismuth), have been 
long employed in order to locate the exact 


course of the ureter. They furnish, as a 
rule, sufficient evidence as to the intra- 
or extra-ureteral position of shadows. The 


filling of the ureter with one of the silver 
salts, such as collargol or silver iodide, has 
the added advantage that it not only outlines 
the course of the ureter and indicates the 
relative position of the shadow in relation 
to it, but it also furnishes information re- 
garding abnormal conditions, both of the 
ureter and kidney pelvis, which may be of 
considerable diagnostic value. 
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Collargol 


Fig: 2. 
ureter in which a stone lay and the wax-tipped catheter 
passed it without receiving a scratch. 


ureterogram) showing pouch of the 


Method of precedure when ureteral calculi 
are suspected but are nol shown in the radio 
graph. For the demonstration of the pres 
ence of ureteral calculi the wax-tipped cath- 
eter excels in accuracy any other known 
method, and should be employed in all 
suspected cases in which the skiagraph is 
negative or doubtful. The wax-tipped cath 
eter was introduced in 1895 by Dr. Howard 
A. Kelly for use in the female in conjunction 
with his open-air method of cystoscopy. 
Burton Harris, in 1912, adopted the method 
for use in the male through the modern 
closed system of catheterizing cystoscopes. 

Technique for use of wax-tipped catheter. 
The preparation of the wax tip is simple 
and is effected by dipping the catheter in a 
melted mixture of equal parts of paratiin and 
beeswax, upon withdrawal from which a 
small olive-shaped tip of wax congeals about 
the end. Sometimes two such wax bulbs 
are of advantage, the second being located 
about 1 cm. from the end. This is accom- 
plished, after the end bulb has been placed 
and hardened, by holding the catheter 








Fig. 3. Revelation of stone by means of collargol. 
Stone in lumbar region. Missed by X-ray, positive scratch 
with wax-tipped catheter. Shadow revealed after collargol 
injection. Operation. Stone shown in Fig. 4 removed. 


horizontally and allowing a small drop of 
the melted mixture to fall on the catheter 
from a glass pipette, the catheter being 
twirled, in the horizontal position, between 
the fingers. The accompanying illustration 
(Fig. 1) shows catheters with single and 
double bulbs. The second bulb serves to 
differentiate from stone scratches any marks 
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Fig. 5. Stones missed by X-ray, discovered by wax- 
tipped catheter and revealed by collargol ureterography. 
No.1. Calcium phosphateand carbonate, no uric acid, man- 
ganese, magnesium or oxalates. No. 2. Calcium phosphate 
and oxalate, no uric acid, magnesium or carbon dioxide. 
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Revelation of stone by means of collargol. 


lig. 4. 
Stone in lower ureter. Missed by X-ray. Positive scratch 
with wax-tipped catheter. Shadow revealed after silver 
iodide injection. Operation. Stone shown in Fig. 4 removed. 


that may have been made from the lever of 
the cystoscope, as well as to corroborate 
scratches from stone. After the catheter 
has been waxed the bulbs should be carefully 
examined before use to see that they are 
perfect. It is best to use a very small catheter, 
a number four or five. We have employed 
for this purpose a No. 4F impregnated bis- 
muth bougie which has proved very satis-' 
factory. The boiling of the wax is sufficient : 
for its sterilization and the catheter, which 
has been previously sterilized, after being 
waxed, is placed in a cold 1:1000 bichloride 
solution. After cleansing the bladder 150 
to 200 ccm. of fluid are introduced. The 
wax-tipped catheter is passed into the bladder 
as you would a filiform. The butt end is 
threaded backward into the catheterizing 
cystoscope which is then passed into the 
bladder over the catheter as a guide. As the 





GERAGHTY 


Fig. 6. 


cystoscope is passed along the urethra, the 
catheter is gradually withdrawn by an assist- 
ant, care being taken to leave the catheter 
projecting a few inches beyond the beak of 
the cystoscope as it enters the bladder. At 
no time must the wax-tipped portion come 
into contact with the metal of the instrument. 
The catheter is withdrawn, under direct 
vision, until the wax-tip appears in the cys- 
toscopic field, when it should be carefully 
examined to exclude the possibility of having 
been scratched by any of the previous 
maneuvers. The catheter is then introduced 
into the ureter as in ordinary ureteral cathe- 
terization. Subsequently, the instrument is 
withdrawn first, and then the catheter. 

As a rule scratches produced by coming in 
contact with a stone are very definite and 
unmistakable. By the employment of this 
exceedingly valuable method, during the last 
two years, we have succeeded in diagnosing 
ureteral stone in six cases in which the X-ray 
was completely negative, in addition to 
confirming the suggestion of a stone in many 
doubtful skiagrams. This wax-tipped method 
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\pparatus for applying heat to ureteral wall. a, 
trodes to electric machine; c, 
wire to thermometer, a; ¢, 


URETERAL CALCULI 


519 





thermometer; b, elec 


wire from electrodes, b, with two branches, e and d: d, 
wire to thermocatheter, f. 


of exploration can also be used to advantage 
in differentiating ureteral and extra-ureteral 
shadows. In the many cases in which the 
wax-tip has been employed, in only one did 
it fail to demonstrate the existence of stone 
when present. In this case the X-ray showed 
a very definite shadow in the lower end of 


Fig. 7. 


Thermocatheter for applying heat to ureteral 
wall. 
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Fig. 8S. Cystoscopic scissors: a, closed; b, open. 
a 
s ait 
% 
Fig. 9. Cystoscopic knife: a, closed; b, open. 


the left ureter, and there was also present a 
history of typical attacks of colic. The 
failure of the wax-tip catheter, in this case, 
was subsequently shown, by a collargol ure- 
teropyelogram (see Fig. 2), to be due to the 
fact that the stone lay in a pouch, and the 
wax end had passed without touching it. 
The occurrence of such conditions is very 
rare. 

Revelation of stone by means of collargol. 
In occasional cases where the X-ray fails to 
reveal a catculus it can be brought out on the 
plate by the injection of collargol. Several 
plates should be made at intervals after 
the injection (see Figs. 3 and 4). As the 
silver salt leaks out of the ureter some of it 
adheres to the stone and in this way the 
shadow of the stone may be brought out 
rather distinctly. In one of our cases with 
typical colic the X-ray was negative, but the 
use of the wax-tip showed the presence of 
stone, and, by collargol injection of the 
ureter and kidney pelvis, the shadow of the 
stone in the upper portion of the ureter was 
then clearly defined. In another case a very 
definite shadow was intensified. The stones 
subsequently removed in these cases were 
rather rough, irregular, and finely pitted 
(Fig. 5). This method of revealing a stone 


shadow by means of collargol or other silver 
salt may prove very valuable at times. 

Cystoscopy. The cystoscope will make the 
diagnosis in most instances when the stone is 
situated in the intravesical portion of the 
ureter. In three of our cases the stone could 
be seen lodged in the ureteral orifice itself. 
When the stone has not advanced as far as 
the ureteral orifice but lies in the intravesical 
portion there results a bulging of this portion 
of the ureter which can be readily seen with 
the cystoscope. 

TREATMENT 

The medicinal treatment of ureteral cal- 
culi occupies a very restricted field. Many 
drugs have been recommended at various 
times but, with the exception of turpentine, 
which has been used for many years and is 
strongly recommended by Watson, no drug 
has proved of any particular value. Piper- 
azin, which is highly lauded as a uric acid 
solvent, might be tried in cases of uric acid 
stone, but the difficulty of being able to 
recognize the stone as of uric-acid composition 
is at once apparent. The ingestion of gly- 
cerine in quantities of 2 or 3 ounces, recom- 
mended by Casper, has been absolutely futile. 

The discovery of a small calculus in any 
portion of the ureter is no positive indication 
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for immediate operative procedure, because 
statistics show that a large per cent of these 
stones are spontaneously expelled. In cases, 
however, where the examination shows the 
calculus to be too large for passage, or where 
the patient is having repeated colic, or where 
the symptoms have been present over a long 
period of time without the passage of the 
calculus, one is justified in operating. 

In suitable cases with small calculi minor 
manipulative procedures may first be em- 
ployed. The passage of a ureteral catheter, 
dislodging and changing the position of the 


calculus in the ureter, has in three of our 
cases been followed by the passage of the 


stone. Where this procedure is tried, the 
injection of olive oil back of the stone may 
facilitate its passage. Probably a more 
useful procedure is the passage of a catheter, 
specially designed by one of us to apply heat 
to the ureteral wall (Fig. 7), and thereby 
cause muscular relaxation. The catheter is 
made of flexible wire, through which an 
electric current is passed and the degree of 
heat obtained is indicated by a special ther- 
mometer (Fig. 6). (The distance of the stone 
from the ureteral orifice can be accurately 
measured on the X-ray plate by means of a 
catheter with alternating rings of bismuth 1 
cm. apart, the catheter having been inserted 
a known distance. For example, if the 
catheter is inserted 18 cm., as measured 
through the cystoscope, and its tip is seen 
to be to cm. beyond the shadow on the 
X-ray plate, which is then taken, the stone 
will lie 8 cm. above the ureteral orifice.) 
The thermocatheter is passed beyond the 
stone, the position of which has been deter- 
mined. Heat is now applied and the catheter 
is very slowly withdrawn about half a cm. 
every few minutes. The patient should be 
previously given large quantities of water 
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Fig. ro. Catheter knife: a, closed; b, open. 
so as to get as marked a diuresis as possible. 
Morphia, or morphia and scopolamine, may 
also be given. The object of this method is 
to secure, if possible, an advance of the 
calculus to a lower portion of the ureter than 
Was previously occupied. 

Intravesical position of stones. Stones in 
this position offer the most favorable oppor- 


tunity for dislodgment by manipulative 
means. With the improved vesical methods 


of operating, it should scarcely ever be neces- 
sary to resort to major operation for the 
removal of ureterovesical stones. When the 
stone lies immediately at the ureteral oritice 
several methods are available. In two in- 
stances, by means of manipulation with a 
stiff catheter, it was possible to free a stone 
so that it dropped out into the bladder. In 
most instances, however, the stone is so 
tightly fixed that the division of the orifice is 
necessary. This can be accomplished in 
one of three ways: either by the McCarthy 
cystoscopic scissors (Fig. 8, a and b), by the 
cystoscopic or catheter knife (Figs. 9 a and 
b and to A and B), or simply by making a 
linear burn with the wire ordinarily used for 
purposes of fulguration. When the upper 
ureteral lip is divided, either by scissors or 
electric current, it allows the stone to escape 
into the bladder. Occasionally where the 
stone projects from the ureteral orifice it is 
possible to seize it with the forceps, but this 
act is more difficult than the slitting of the 





Fig. 11. 


Ureteral probang: a, closed; b, open. 
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orifice. When the stone lies farther up in 
the vesical portion of the ureter, a method 
which has been found of practical value is 
as follows: A catheter, designed by one of 
us (G.) (Fig. 1o A and B), with a small con- 
cealed knife at the tip, is passed as far as 
the stone, or a known distance. (It should 
not be passed beyond the vesical portion.) 
Then, by traction on the wire, as shown in 
B, the blade is opened, causing it to project 
through the anterior wall of the ureter, and, 
with the blade held open, the catheter is 
withdrawn, so that the whole anterior lip 
of the ureter is divided. This having been 
accomplished, a ureteral probang, designed 
by G., (Fig. 11 A and B), is passed beyond 
the stone, if possible, then opened and with- 


drawn. In one recent case, a stone in the 
upper vesical portion was removed by this 
procedure. 

Juxtavesical position of stones. When 


stones lie just beyond the vesical portion of 
the ureter, manipulative procedures are not 
so uniformly successful as when they lie in 
the vesical portion. It should, however, be 
possible to facilitate or secure the passage of 
many of these stones, when of small size, by 
dividing the anterior wall of the vesical por- 
tion of the ureter, and then dilating the 
ureter in front of the stone by means of the 
probang. 
SUMMARY 

The symptoms of ureteral calculus are not 
diagnostic and are insufficient to definitely 
determine either its presence or position except 
in rare instances. 

While radiography is the simplest and 
probably the most valuable single diagnostic 
method for the detection of ureteral calculi, 
even in the most expert hands, a surprisingly 
large percentage (22.4 per cent) may be 
undetected by it. This large percentage of 
failures demands the employment of supple- 
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mentary methods before excluding stone with 
any degree of positiveness. 

By means of collargol ureterograms a 
calculus occasionally will be shown which 
the simple X-ray failed to reveal. 

The employment of the wax-tipped cath- 
eter is by far the most accurate method for 
the detection of ureteral calculi, and this 
method should be in more general use. In 
six out of thirty-five cases of ureteral calculi 
(20 per cent) seen in the last two years, it 
has located a stone where repeated skiagraphs 
were uniformly negative. Owing to the great 
frequency of extra-ureteral shadows in the 
region of the pelvic portion of the ureter, 
diagnosis of ureteral stone in this position 
cannot be accepted without confirmatory 
information. 

A considerable percentage of stones which 
enter the ureter pass spontaneously, and the 
discovery of a small calculus is not always 
an indication for immediate operative inter- 
ference. Unless the stone is blocking com- 
pletely or producing repeated and_ violent 
colic, simple manipulative methods should 
first be employed. 

For calculi beyond the juxtavesical portion, 
displacement with the ureteral catheter, in- 
jection of oil or the securing of relaxation of 
the ureteral wall by using the thermocatheter 
may, in certain cases, result in the expulsion 
of the stone. When the stone is in the vesical 
portion of the ureter, cystoscopic procedures 
should usually be successful. 

A study of our cases, as well as different 
series reported in the literature, shows that 
a considerable proportion (14.3 per cent 
G. and H.; 17 per cent of 204 cases, Jeanbrau) 
of ureteral calculi are arrested in the intra- 
mural portion of the ureter -- a portion which 
can be readily reached by cystoscopic meth- 
ods. These methods, therefore, have an 
increasing field of usefulness. 
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SPINA BIFIDA; TIBIAL TRANSPLANT, FATHER TO CHILD’ 


By HUGH H. TROUT, M.D., RoANOKE, VIRGINIA 


HIS case is reported on account of the 
ease with which a usually hopeless 
condition was simply and quickly 
relieved in one case, and we regret not 

another spina bifida has reported to the 
hospital since this operation, although before 
this time we had had seven. These seven 
cases, both operative and _ non-operative, 
present nothing new, but simply the usual 
textbook cases of spina bifida, meningo- 
myelocele, and one case of spina bifida occulta; 
two with and five without hydrocephalus. 
There is nothing unusual in the results of 
these cases or the character of operations 
performed, so they will not be considered 
further. 

The last case admitted, however, was a 
girl baby, age eight months, which reported 
to the Jefferson Hospital July 17, 1914, and, 
except for a rather large spina bifida, was 
practically normal (Fig. 1). 

The reflexes, trophic changes, etc., were 
uncertain and, frankly, we were not able to 
express an honest opinion on this part of 
the examination; however, the lower extrem- 
ities were so weak the baby did not, or could 
not, move them but infrequently, and only 
slightly whenever she did move them. The 
deformity was situated in the lumbosacral 
region, and the age and weakness of the child 
made it almost impossible to ascertain cor- 
rectly concerning the sphincter control. 

The experimental and uncertain side of 
the operation to be undertaken was explained 
to the parents and after some difficulty their 
consent was obtained. On July 18, 1914, 
an incision about 10 cm. long was made over 
the crest of the father’s tibia and a rectangular 
piece of bone about 4x6 cm. and 2 mm. thick 
was removed by means of-a circular saw, 
leaving the periosteum attached and extend- 
ing over each side for about 1 cm. In this 
manner the medullary cavity of the tibia 
was not entered. The graft was immediately 
placed in a pan of warm normal saline solution 
and kept there for further use. The father 


left the hospital on the third day and had no 
trouble. 

(To obtain an autogenous bone-graft from 
any part of the child’s body would have re- 
quired too long a time and increased the 
danger. Animal bone-grafts are certainly not 
as apt to be successful as homogenous grafts. ) 

The baby was etherized and a transverse 
elliptical incision made over the tumor so 
as to have the incision removed as far as 
possible from the anus. The sac was readily 
exposed and the dissection was quickly car- 
ried down to the cleft in the spine. This 
cleft was about 2x5 cm. and situated in the 
lumbosacral region. An opening was made 
in the fundus of the tumor, allowing about 
300 ccm. of clear serum to escape. This 
exposure showed the various nerve-roots 
radiating over most of the sac, especially in 
the dorsomedian aspect. It was our inten- 
tion to trim around these nerve-roots as is 
usually done, but each time we pinched or 
cut one of them with the scissors the child 
would stop breathing and become cyanotic. 
We then decided to close up the sac some 
distance from the ends of the nerve-roots, 
which we did with a continuous plain catgut 
suture, and then shoved this collapsed 
tumor into the cleft somewhat after the man 
ner of Schmidt, held it in this position, placed 
the bone-graft removed from the father’s 
tibia over it and anchored it by means of 
chromic catgut No. o sutures. These sutures 
were placed through the periosteum of the 
graft, the cartilage of the transverse and 
spinous processes, and any other firm structure 
the curved needle would grasp. In order to 
prevent too much pressure on this collapsed 
sac the graft was bent like a bow and held in 
this position on all sides by sutures. The 
skin was sewed up with fine black silk, and 
silver foil, cotton, and collodion dressing was 
applied. Figures 2 and 3 illustrate diagram 
matically the procedure and certainly the 
operation on the baby required less time than 
it has taken to explain it. 


1Read before the Southern Surgical and Gynecological Association, Asheville, North Carolina, December, 1914. 











Fig. 1. 


Before operation. 


The X-ray (Fig. 4) taken before operation 
shows indistinctly the cleft in the lumbosacral 
region, while Fig. 5, taken four months after 
operation shows the graft between the arrows. 
It can be easily seen that the growth of the 
bone in the four months has been rather 
extensive. The graft can now be readily 
felt in the baby’s back. 

In making these lantern slides it was 
necessary to retouch the graft in order to 
make it clear on the screen. In the original 
plates the graft is clear, but when reproduced 
in the illustrations or slides it becomes 
indistinct unless retouched. 

Figure 6 shows the baby standing by herself 
against her crib and this in spite of having had 
a very severe gastro-enteric upset lasting over 
three months and due to the feeding of bacon, 
etc., by the mother on the advice of a doctor. 

In another case we would first aspirate 
fairly slowly the cerebrospinal fluid for fear 
the too sudden relief of tension would cause 
damage to the ventricles of the brain. In 
addition to this it would not be necessary to 
sew up the sac, but we would simply use the 
collapsed sac as a plug in the cleft after closing 
the hole made by the aspirator, and thus 
prevent any possibility of leakage. 

Of course, where one has a sac already 
open and an infected field of some weeks’ 
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Fig. 2. Fig. 3. 
Fig. 2. Diagram showing condition before operation. 
Fig. 3. Diagram showing condition after operation. 
oS 


duration without signs of a meningitis, he 
would naturally hesitate to insert a homoge- 
nous bone-graft after inverting the sac; but 
some experimental and clinical work which 
we have recently reported as regards au- 
togenous bone-grafts in infected fractures 
would, I believe, lead us to try with a reason- 
able expectation of success a tibial transplant 
from some member of the family to the 
patient. Briefly, we found in rabbits au- 
togenous bone-grafts “took” in nearly 89 per 
cent of the cases having active infection, while 
with chronic infections the percentage was 
even higher. 

This was also proved clinically in a few 
cases of infected fractures which were plated 
with autogenous grafts and pegs, but not for 
one moment do we want to be understood as 
advocating any relaxation in aseptic technique. 
Such being the case with autogenous grafts 
it is not unreasonable to expect a homogenous 
graft to “take” in a lower percentage; and 
certainly most anything is better than to 
allow a continuation of a hopeless condition 
without even making an effort to correct it, 
or to subject the patient to the usual long, 
tedious flap operations attended with the shock 
of cutting the nerve-roots, etc. 

Viewing spina bifida from the embryological 
standpoint, one finds the condition due to 
the failure of fusion of the neural arches and 
it does not strike us as unreasonable to believe 
the cure is to be found in the supplying of 
these neural arches, even if we do have to 
construct them with an older homogenous 
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Fig. 4. X-ray taken before operation. 


Fig. 5. X-ray four 


bone-graft; for such a method is as near as 
possible to nature’s manner of completing a 
perfect vertebral column. 

A search of over four hundred case reports 
in the Surgeon-General’s Library failed to 
disclose a report of any similar case which 
gave us hope that this case would prove 
interesting; however, at the same time we 
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months after operation. Fig. 6. Shows child standing. 
realize the fallacy of advocating any depar- 
ture from the routine on one case, but we 
trust some of you will be sufficiently impressed 
to try the method and report results, for 
we are convinced it is safer, quicker, and 
simpler than any other operation we have, 
and worthy of a trial in those cases not 
associated with hydrocephalus. 
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TO UNILATERAL CALCULOUS OBSTRUCTION ' 


By LOUIS FRANK, M.D., F.A.C.S, Loutsvitte, KENTUCKY 


UPPRESSION, not retention, of the 
urine, either partial or complete, 
temporary or permanent, may be due 
to a variety of causes; and a complete 

study of the various causative factors is of 
more than academic interest. Upon such 
study necessarily depends the treatment, be 
this medical or surgical, or be it the determi- 
nation that our efforts will be unavailing, 
and hence our policy one of watchful though 
hopeless waiting. 

The scope of this contribution is limited 
to a consideration of anuria due to calculous 
obstruction above the bladder, and is further 
restricted to those of a unilateral type. It 
has been our fortune to have observed five 
cases of total anuria in which the causative 
factor was calculous disease of one kidney 
only, and it is this type with which we are 
concerned in this paper. 

Sir Henry Morris’ (1) chapter on calculous 
anuria must for all time remain a classic, 
and upon this topic, just as Tait in his chosen 
field, he has said almost the last word on the 
subject. But for the refinements developed 
in connection with cystoscopy, and the im- 
provements in radiographic technique, the 
chapter might have been entirely closed. 

Kiimmel (2) divides anuria into what he 
terms a false and a true variety. False 
anuria is due to obstruction from some cause, 
the kidney performing its function, although 
the purposes of it are not carried to comple- 
tion. Such instances are seen in_ bilateral 
calculous obstruction, or in unilateral ob- 
struction in the presence of a single function- 
ating kidney. Excretion of urine continues 
until the blood pressure is equalized, and there 
is then established true or renal anuria. 
As a matter of fact perfect equalization is 
not reached for many (14 to 30) days after 
the obstruction, as evidenced by the oedema 
of the tissues surrounding such an obstructed 
kidney. To this we shall refer later. 

Renal anuria may then develop secondarily, 
or it may primarily ensue in: (a) diffuse 


nephritis, (b) kidney tumor, (c) disease of a 
single kidney, the other being absent, (d) 
from hysteria, and (e) from reflex causes, the 
latter being the most interesting from a 
scientific viewpoint. Reflex renal anuria is 
to be suspected when, with one kidney and 
ureter normal, anuria sets in owing to the 
presence of disease, trauma or obstruction 
in the other kidney, and in such cases may 
be due to calculus, tuberculosis, hydrone- 
phrosis, nephrectomy, etc. 

So far as we have been able to ascertain, 
there had been reported, previous to the 
publication of Watson’s (3) paper in 1909, 
only one hundred and sixty-three cases of 
calculous anuria, to which he adds, including 
one of his own, twenty-five, making a total 
of one hundred and eighty-eight cases. We 
have examined the literature and have been 
able to add to Watson’s collection only our 
own cases, although doubtless others ob- 
served and reported have escaped our notice. 
So it can not be assumed that unilateral 
calculous anuria is such an infrequent oc- 
currence, and we feel sure that the attention 
of the profession being called to the subject, 
and the value of the X-ray as a diagnostic 
aid being recognized, the condition will not 
be so often overlooked. 

In our five cases, the first, although seen 
by three most excellent practitioners. was 
not suspected as being due to calculus, not- 
withstanding the history, until I saw the 
patient on the fourth day after anuria de- 
veloped. Case 2 was treated for a week by 
one physician, and, the second being called 
on account of the absence of the first from the 
city, led to a diagnosis. Case 4 was treated 
by a young practitioner for four days for 
stomach trouble without a diagnosis, which 
was later made by a gentleman who had 
knowledge of Case 1. 

Watson (4) gives the causes as (1) the 
blocking of the ureter of one kidney, the 
other being functionally incapable; (2) the 
blocking of the ureter of a fused kidney or the 


1 Read before the Southern Surgical and Gynecological Society, Asheville, North Carolina, December 15, 16, 17, 1914. 
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common stem of a fused ureter, two kidneys 
being present; (3) the blocking of the ureter 
of one kidney and the lessening of the function 
of the other by reflex influence, the latter 


organ being normal or but moderately 
diseased. He expresses the belief that in 


the majority of cases of unilateral calculous 
anuria the unobstructed kidney is either 
destroyed, functionally useless, or congeni- 
tally absent. 

Legueu (5) holds that in unilateral calculous 
anuria the patient has carried on existence 
with one kidney only; i.e., that the unob- 
structed kidney is always diseased, and the 
same view is expressed by Albertin (6), 
Merklen (1), and others. Legueu asserts 
that three factors were required: (1) Long- 
standing change in one of the kidneys which 
has caused a diminution, if not suppression 
of its function; (2) a recent or recently ag- 
gravated lesion of the principal kidney (the 
calculus); (3) followed by reflex inhibitory 
effect on the disorganized kidney. 

He states that the disease in the unob- 
structed kidney may be very slight and 
consist of only epithelial exfoliation. How 
the presence of such slight evidence of 
disease is to be determined I am unable to 
understand. Sections, taken post-mortem 
or at operation, of a kidney which has been 
subjected to cessation of function as a result 
of causes which I shall presently show, must 
necessarily reveal microscopic pathologic 
changes. That in many instances the un- 
obstructed kidney is the site of a definite 
lesion we feel sure, and at times this may be 
quite marked, but we are equally certain 
that this is by no means always true. 

Gétzl (7) produced experimentally total 
anuria by the ligation of a single ureter in 
dogs having two kidneys presumably normal. 
It is therefore not sufficient in assuming 
slight disease of the unobstructed kidney to 
demonstrate a lesion post-mortem. The 
knowledge should be ascertained previous to 
obstruction. In two of the cases to be re- 
ported (Cases 1 and 3), the urine previous to 
operation indicated a normal kidney, and 
since the operation the urine has been normal. 
Such findings would lead to the inference 
that such cessation of function may take 





Fig. 1 (at left). 
stone in size and shape. 
Fig. 2 (middle). Larger calculi from pelvis of kidney, 


Calculus from Case 1. Facsimile of 
Case 2. The larger stone was causing the obstruction. 

Fig. 3 (at right). Renal calculus passed by two-year- 
old infant, Case 5. This picture is slightly larger than 
calculus actually was. 


place in a previously normal kidney. the 
excretion from the other being suddenly 
blocked or obsiructed. 

What, then, is the cause of this essential or 
true anuria? In some experiments with 
reference to the results of ligation of one 
ureter (8), which were reported to this society 
at its Washington meeting, the following 
observations were made: That a_ kidney 
might resume work even after obstruction 
of its ureter, for six to eight weeks; that for 
a period of from two to five days sometimes 
longer, after ligation (obstruction) the sur- 
rounding tissues were oedematous, the veins 
enlarged; that after removal of the obstruc 
tion the urine filtered through the kidneys 
very rapidly (polyuria); that the unobstructed 
kidney became primarily intensely congested, 
arterial, then venous, and very quickly hyper 
trophied. 

These observations are confirmed clinically 
in our cases of calculous obstruction and seem 
to explain certain symptoms and probably, in 
certain instances, failure of the unobstructed 
kidney to functionate. Likewise, the anuria 
occasionally following nephrectomy may, in 
the absence of a mechanical obstruction, 
find its explanation in the same causes. 
Kuster (6), as also Israel (13), believed that 
a vasomotor constriction might very rarely 
be the cause in such perfectly normal organs. 
Morris (1), in the presence of an even slightly 
damaged kidney, would find a_renorenal 
reflex as causative, but deemed such a re- 
flex insufficient in a perfectly healthy kidney. 
In ligation experiments, the urine output of 
the unobstructed kidney is always at first 
moderately diminished, due to the altered 
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circulation. Based upon this finding and 
because of the tremendous arterial congestion 
in the kidney, we have been led to believe that 
herein lies the cause of anuria in unilateral 
calculous obstruction patients. This is 
doubtless the congestive reflex, reflex con- 
gestion, referred to by Israel in his thesis 
in 1888. 

One of the kidneys being put out of com- 
mission, compensatory vascular activity in 
the other fills the afferent vessels with a 
volume of blood which cannot be cared for 
by the efferents. This permits further over- 
distention from the arterial side, and leakage 
from the arterioles adds to the direct pressure 
on the veins, further lessening the escape of 
blood (making a vicious circle), and mechan- 
ically, as a result of this circulatory disturb- 
ance, the kidney is overwhelmed with arterial 
blood, thus interfering just as efficiently 
with urinary excretion as if the renal vein 
were ligated. Complete interruption — of 
venous escape produces anuria, just as does 
permanent obstruction of urinary outflow 
from the kidney. It requires in the kidney 
pelvis a pressure of only 50 mm. of mercury 
to bring about equalization in the arterial 
flow and a practical cessation of excretion. 
We would therefore offer this circulatory 
disturbance as the explanation of anuria in 
the presence of one obstructed and a second 
good and normal kidney. 

Before entering into a discussion of the 
recognition and treatment of unilateral cal- 
culous anuria, it may be well to report our 
cases and in the discussion of them to call 
attention to some of the salient points bear- 
ing thereon. Some of the pre-operative 
histories cited may seem needlessly long and 
to contain matter of little importance, but 
are given in detail to show the slight disturb- 
ances with which these individuals may com- 
plain previous to the development of symp- 
toms due to the obstruction or to the rec- 
ognition of its cause. 


CaseE1. Mr. A.S., age 42; occupation, attorney; 
date of first observation, September 12, 1912. 
His personal history in reference to habits, previous 
disease, and family history, good. He has had no 
genito-urinary disease nor bladder disturbance at 
any previous time. He has, however, at various 
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times had attacks of renal colic, first on the right, 
then on the left side. These attacks were usually 
mild and have recurred at rather frequent intervals 
during the past seven or eight years. He has found 
it necessary to take morphine only twice to secure 
relief. Some blood and albumen were noted in 
the urine following two of these attacks, but dis- 
appeared in a few days. The quantity of urine 
was always normal during these attacks. Small 
uric acid calculi were passed upon several occasions, 
the last being in June, r912. At that time a radio- 
graph was made, and it was reported there were 
three small calculi in the left ureter. There is no 
history of his having passed these stones. The 
right side was reported negative. Following this 
he was seen by Dr. Crofton of Chicago, Illinois, 
who made the diagnosis of “uric acid diathesis.”’ 
The present attack dates from September 4, 
1912. On that date he took a horseback ride, this 
being his usual form of daily exercise. He returned 
from his ride very hot, took a bath, breakfasted, 
rested, and went to his office at eleven o’clock a.m. 
He had some nausea and dizziness, for which he 
consulted his physician, Dr. Sidney J. Meyers, who 
prescribed calomel. On September, 5, 6, and 7 
he did not feel well, but made no complaint of 
pain, nor could any history be secured of anything 
resembling an attack of renal colic, there being no 
distress which could be referred to the kidneys. 
Examination of the urine September 7 showed 
nothing unusual, the urine being normal as to 
quantity and characteristics; in fact, there were no 
symptoms referable to the genito-urinary tract. 
On the same day (September 7) at four o’clock p.m. 
he passed urine normally. When seen by his phy- 
sician at eight o’clock a.m., September 8, he stated 
that he had not urinated since four o’clock on the 
previous afternoon, when he had also several stools. 
His blood pressure was between 130 and 140 mm. 
Hg. (It was taken daily from this time until the 
date of operation, and was never higher than 150.) 
On September g he showed some mental distress; 
no urine had been passed, notwithstanding his 
physician had employed the usual methods to 
induce urinary secretion. Early in the afternoon 
a catheter was passed, but no urine found in the 


bladder. This was repeated at five o’clock with 
similar result. Temperature, pulse, and _ blood 
pressure normal. Consultants were then called, 


the patient was given a brisk purgation, hot baths 
and sweating, with large quantities of fluids, and 
digitalis was ordered. September to his history 
was the same as that of the preceding day. There 
was no urine, no pupillary changes, no drowsiness 
nor headache, but there was a great deal of rest- 
lessness. 

The patient was seen by me on the afternoon of 
September 11. There was some aching dull pain 
on the left side, and on physical examination the 
kidney was apparently enlarged. The bladder 
was empty. In view of the history and findings 
the opinion was expressed that the anuria was due 
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Fig. 4 (upper left). 
of ureters. 
Fig. 5 (upper right 


Stone had been passed. 
Fig. 6 (lower left 
was retouched before printing. 
Fig. 7 (lower right 
ureter. 


to unilateral calculous obstruction, and that surgical 
intervention was imperative. This was delayed 
for certain reasons until the next afternoon; viz., 
September 12, and during the interval he was given 
Fischer’s solution intravenously. He was prepared 
for operation without previously making an X-ray 
or cystoscopic examination. The reason for this 
was that the previous radiographic examination 
had shown stones on the left side and the physical 
findings and history located the obstruction on 
this side. The history indicated two kidneys, 
and further we believed that little or no information 
could be obtained by cystoscopic examination. 

The operation consisted of a nephrotomy done 
upon the left kidney under gas-oxygen anesthesia. 
An oblique incision was made, the kidney which was 
very large being merely brought into the wound and 
split in situ from the superior to the inferior pole. 


Radiogram of pelvis in Case 1, showing no shadow along course 
Picture twelve weeks after operation. 

Post-operative radiogram both lumbar regions, Case 1. No 
calculi shown in kidneys or upper ureters. 


Picture twelve weeks after operation. 


Radiogram of left kidney, Case 2. Four calculi shown. This plate 


Radiogram of pelvis of Case 3, showing calculi in the left 


It was observed that the perirenal tissues | were 
cedematous and infiltrated with fluid to a tremen 
dous extent, confirming my belief that this was the 
obstructed side. As soon as the pelvis was opened, 
there escaped about two ounces of urine mixed with 
blood. Palpation revealed no calculi either in 
the pelvis or in any of the calyces, nor could a 
stone be palpated in the upper end of the ureter 
where it was within reach through the loin incision. 
A rubber drainage tube was placed in the kidney 
pelvis, and around it gauze was loosely packed and 
the patient returned to bed, the operation having 
lasted twenty-six minutes. 

At 6:30 p.m., about an hour and a quarter after 
completion of the operation, he voided five ounces 
of urine. During the next few hours he passed 
thirty-nine ounces per urethram and about forty 
three ounces through the tube, making a total of 
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about eighty ounces within the first twelve hours 
after the operation. During the next twelve hours 
there came through the drainage tube fifty-three 
ounces of urine, the amount voided not being meas- 
ured. The quantity remained large for two or 
three days, reaching the enormous total of one hun- 
dred and thirty-four ounces from the obstructed 
kidney on the third day after the operation. During 
this time he was getting urotropin and large quan- 
tities of fluids. The quantity of urine then gradual- 
ly diminished; the tube was removed on the eighth 
day, although drainage continued through the loin 
incision for three weeks longer. At that time the 
discharge from the back gradually ceased, and a 
few days later he passed a small calculus per ure- 
thram, accompanied by considerable pain and some 
obstruction to the urinary outflow. This calculus 
had a diameter of about 3 mm. It was very 
irregular in shape and had several sharp projections. 
It was brownish in color and moderately hard, 
requiring considerable pressure with a knife blade 
tocrushit. On the addition of acetic acid it showed 
no change, but the mass was readily softened by 
caustic soda. The microscope showed it to be 
composed of uric acid crystals. The drawing which 
is presented herewith shows the exact size and 
shape of the calculus. (Examination of calculus 
made by Dr. R. Hayes Davis.) 

During the past two years since this 
patient's recovery, radiographic examination 
has been repeatedly made of both kidneys, no 
stones being shown present. The urine has 
been normal as shown by numerous examina- 
tions, and he has had no further attacks of a 
calculous nature. He is attending to his 
business daily, and is perfectly healthy in 
every respect. 


Cask 2. Mr. E. B., age 35; a resident of Wauke- 
gan, Illinois, occupation machinist, came under my 
observation July 18, 1913. Family history nega- 
tive. Previous personal history: Had an attack 
of gonorrhoea at the age of 17, followed by urethral 
stricture, and was under treatment four years. 
With this exception has had no medical attention 
for ten years, and has apparently always been per- 
fectly well. 

His present illness began one month ago with 
acute, sharp pain in the region of the right costal 
margin, radiating downward into the pelvis and 
around the rib margin to the back. The pain be- 
came quite severe, and morphine was necessary to 
obtain relief. In three or four days pain became 
pregressively less, and finally disappeared. The 
case was looked upon at this time as one of gall- 
bladder disease, and he was kept in bed for the next 
two weeks, during which time he was free from pain, 
but had no appetite, felt weak and tired, with 
temperature ranging from normal to 100° F.. About 
July to he entered the hospital, where he was 
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treated for typhoid fever. During all this time 
he never saw any blood in his urine, nor had he ever 
heard any doctor say it was present. 

On July 12 he had acute cramplike pain in the 
right kidney region, followed by the passage of a 
small amount of bloody urine, since which time no 
urine whatsoever had been voided. He was given 
hot water enemata daily, an abundance of water to 
drink; catheterization was practiced, but no urine 
was ever found in the bladder. 

On July 18 he came under the care of Dr. 
F. W. Koehler of Louisville, who believing he had a 
calculous anuria at once had me see him. At this 
time he had a temperature of 102° F., pulse of 88, 
was much emaciated, lethargic and stupid, difficult 
toarouse. There were no pupillary signs, no oedema 
nor any convulsion or other sign, except headache 
and the mental symptoms indicative of uremia. 
Altogether he seemed most unpromising and by no 
means a good or safe surgical risk. 

Radiographic examination showed the presence 
of four calculi in the left kidney, the right one being 
free of stones but the kidney itself seemingly much 
enlarged. Blood examination showed — 13,400 
leucocytes, 4,250,000 red cells, 85 per cent haemo- 
globin and a pressure of 160 mm. Physical 
examination discovered a very large tender mass in 
the right kidney region and a large though painless 
left kidney. No urine was obtained by catheter- 
ization and none was voided. He was prepared 
for immediate operation, but was first cystoscoped 
after being placed upon the operating table. Two 
ureteral orifices were noted. The ureteral catheter 
was passed into the left ureteral orifice, which was 
cedematous and swollen, as far as the pelvis of the 
left kidney without difficulty; on the right side, 
however, about 10 cm. from the ureteral orifice 
of this side, the catheter met an impassable ob- 
struction. The bladder mucosa appeared normal. 
Bilateral operation was determined upon, the left 
kidney being operated upon first through an oblique 
incision. Four ureteral calculi were removed from 
the left kidney pelvis by pelviotomy. This kidney 
was also decapsulated; that is, the kidney capsule 
was split almost the distance between the two poles 
and peeled back. It was noted at the operation 
that the muscles and perirenal fat were very oedem- 
atous. The larger calculus, the size of a small 
bean, had completely obstructed the ureter, and 
was lifted out of the ureteral orifice into which it 
was impacted. The kidney pelvis was drained with 
a tube, gauze being also passed around the kidney. 

The right kidney was then exposed through an 
oblique incision five inches long. The structures 
on this side were not oedematous. It was noted, 
however, that the veins in the perirenal tissues were 
greatly dilated, the kidney much enlarged, and its 
capsule tense. The pelvis of the kidney was opened 
and found empty. The capsule was split and the 
cortex exposed over two-thirds of its area. The 
perirenal fat was such compressed when first seen. 
A rubber drainage tube was placed in the kidney 
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pelvis, and one gauze strip was also introduced. 
There was considerable oozing from the ruptured 
veins. Both incisions were partially closed with 
interrupted silkworm-gut sutures, and a gauze 
dressing applied. The two operations under gas 
oxygen-anoci anwst hesia required forty-four minutes 
for completion. Proctoclysis was started im- 
mediately after the operation, the rectum absorbing 
large quantities of water. Within the first twenty- 
four hours post-operative there passed through 
both tubes a total of ninety ounces of urine, in 
addition to a large quantity which escaped into the 
dressings. In the next twenty-four hours the 
quantity was seventy ounces, although again the 
dressings were thoroughly saturated, requiring 
frequent changing. His temperature, which had 
been 102° F. before, and 100° F. at the time of the 
operation, subsided to normal. Six days later it 
rose to ro1° F. in the evening, receding to go° F. 
the next morning. Urinalysis at that time (July 24) 
showed urine turbid, specific gravity 1,008, reaction 
alkaline, light cloud of albumin, no sugar, no casts. 
A large number of pus-cells were present, and many 
large masses of pus-cells, a few red blood-cells and 
epithelial cells. The leucocyte count was 11,400 
92 per cent polynuclears, 7 per cent lymphocytes 
4,000,000 red cells, haemoglobin 80 per cent. Both 
drainage tubes were now removed, and both wounds 
explored with the finger, but nothing to account for 
temperature was found. The wound on the left 
side rapidly closed, but the right remained open, and 
a day or two later began to discharge considerable 
quantities of pus. He also at that time voided a 
large amount of pus from the bladder, and con 
tinued to do so. 

On July 31 there were present in his urine a 
few large, pale granular casts, many leucocytes, 
phosphates, and epithelial cells. On August 2, 
there was a large amount of pus, a few casts, triple 
phosphates, and urates. The patient had gradually 
grown weaker, showing a daily elevation of tem- 
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Fig. 10. Microscopic section of the right kidney, 
Case 2. Acute (suppurative( nephritis. 


Note the round-cell infiltration. The section is taken 


at the site of small abscess. 


perature, and was clearly septic. He died on August 
3, sixteen days after the operation, and twenty- 
three days after the beginning of the anuria. 

At the autopsy no gall-stones were found present, 
the left kidney was large and soft, the right kidney 
showed an abscess which extended underneath the 
capsule, the pus pocket being about two and a half 
inches in diameter and communicated by a small 
sinus with the kidney pelvis. There were also 
present numerous miliary abscesses. The upper 
portion of the right ureter was found dilated to the 
size of the index finger, the dilated port ion reaching 
to the brim of the pelvis, from whence it was normal 
in size. The lower end was invaginated into the 
dilated upper portion which was filled with thick 
creamy pus. The left ureter was normal in ap- 
pearance. 

CASE 3. Mrs. M.S., age 60; was referred to me 
December 12, 1913, by Dr. Sidney J. Meyers of 
Louisville. Her family history was negative. 
Previous personal history good. With the excep 
tion of malaria, she had had no disturbance other 
than as hereafter mentioned. About. six years 
ago she had an acute attack of cramplike pain in 
the left kidney region, radiating to the bladder and 
the thigh. ‘The pain was most severe and continued 
throughout the night and the following morning. 
During this attack she suffered from nausea and 
vomiting, and a small amount of blood was noticed 
in the urine. During the following month = she 
complained of a dull aching pain in the left side 
radiating toward the bladder, which finally sub 
sided and she had no further acute distress until 
the day before I saw her. 

December 11, upon rising in the morning she 
voided a small amount of urine, and shortly after 
ward persistent belching began which was followed 
by sharp pain in the left kidney region, radiating 
over the crest of the ilium. About eight o’clock 
a.m., she voided two teaspoonfuls of dark bloody 
urine, since which time no urine has been obtained. 
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Bladder and kidneys, Case 2. Note the large 
This kidney contained a 


Fig. 11. 
ureter of the right kidney. 
large abscess at its upper pole. 


Pain persisted during the day and night; it was 
always sharp—*dreadfully so,” the patient stated. 
She vomited during the day and that night, and 
also the next. 

I saw the patient about five o’clock p.m., Decem- 
ber 12, and immediately sent her to the hospital, 
where she was catheterized, and no urine being 
found, she was sent at once to the X-ray room. 
Physical examination revealed no tenderness or 
enlargement of either kidney, nor were any calculi 
or evidence thereof detected by vaginal examina- 
tion. Temperature normal, pulse 68, blood pres- 
sure 150 mm. Hg., mentality clear, pupils normal, 
no headache. Radiography revealed three small 
calculi at different levels in the left ureter. These 
stones were in the pelvis and so near the bladder 
end of the ureter that we thought it might be pos- 
sible to introduce a catheter beyond them and thus 
relieve the anuria. Ureteral catheterization was 
accordingly undertaken at once. The bladder 
contained no urine. The left ureter presented an 
cedematous orifice, the surrounding capillaries be- 
ing much congested. The right ureteral orfice 
was normal in appearance, as was also the bladder- 
wall. In attempting catheterization of the left 
ureter, after trying two catheters, it was found im- 
possible to pass either of them further than 5 cm. 
from the bladder. A catheter with a fine tapering 
“whiptip’’ was then inserted, and with this we 
succeeded in passing the first obstruction about 5 
cm. from the bladder. A short distance above, a 
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after 
passing this with the catheter, there escaped urine 
to the amount of probably one and a half to two 
ounces, Which was turbid on account of the presence 


second obstruction was encountered, and 


of blood and pus. The catheter was left in situ 
after injecting some liquid alboline into the ureter. 
A catheter was readily passed into the right ureter 
presumably to the kidney pelvis. The urine ob- 
tained by catheterization of the left kidney contained 
many red and white blood-cells, a few broad pale 
casts with fine and coarse granules, some hyaline 
casts with white and red blood-cells attached. At 
that time no urine was obtained from right kidney. 

The patient was placed in bed with the catheter 
in situ on the left side but not on the right. The 
next morning (December 13) twenty-six ounces 
of urine had been passed through the ureteral 
catheter, and ten ounces per urethram. In the 
next twelve hours, thirty-two ounces were voided, 
and thirty-four ounces escaped by the ureteral 
catheter. The catheter was then removed, after 
injecting the ureter with sterile olive oil. The 
patient was kept in the hospital for five days. 
The urine became normal in quantity December 15. 
Urinalysis at the time she left the hospital, and 
further examination at the time of concluding this 
paper, shows the urine normal in every respect. 
Radiographic picture within the past week shows 
the calculi still present in the ureter.' 

CasE 4. Mr. J. H. C., age 43; referred to me by 
Dr. L. L. Solomon of Louisville. Date of first 
observation July 16, 1914. Family history nega- 
tive. Previous personal history: Patient had usual 
diseases of childhood, and had an attack similar to 
present trouble about four years ago. Habits 
temperate. Was confined to bed two months about 
a year ago with an attack which he describes as 
“shortness of breath,” exact nature of the illness 
indefinite. 

Patient states present illness began July 12, and 
that he has not passed any urine since. Has had 
no acute pain but complained of persistent “dull 
aching” in both lumbar regions. Similar attack, 
so far as related to pain, four years ago, lasting 
about a week, but was able to void his urine; there 
Was some pain along the right ureter and at end of 
penis. Some calculi were passed at that time. 
Other than the above, he has now no other symp- 
toms excepting nausea and vomiting. Stomach will 
not retain water longer than two hours. Persistent 
dull pain along course of ureter on right side, not 
so marked on left. 

Physical examination: Large fleshy individual. 
Lungs and heart normal. No tumor or enlarge- 
ment in abdomen. Kidneys not palpable. Right 
loin tender, and right abdomen rigid and tender 
over course of ureter. No urine in bladder. Tem- 
perature 982.4° F., pulse 76, blood pressure 160 
mm. Hg., pupils normal, mentality clear, no head- 
ache. 

1This woman has been repeatedly advised to have the calculi re- 


moved, but as she feels that recurring obstruction can be so easily over 
come, she will not submit to any operative procedure. 
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Radiograph showed both ureters and kidneys 
negative for stone. Blood examination, leucocytes 
16,000, hemoglobin 80 per cent. Blood pressure 
6:30 p.m., 160 mm. Hg., next morning 140 mm. 

Notwithstanding the X-ray showed no shadows, 
we believed this a case of calculous obstruction of 
the right kidney, and an immediate operation was 
advised. Through an oblique incision the right 
kidney was exposed. The surrounding structures and 
the fatty capsule were very oedematous, the vessels 
dilated and prominent. The kidney was greatly 
enlarged, bluish in color, about three and a half 
inches in thickness, probably seven and a half inches 
in length, and about four and a half inches in 
breadth. 

It was impossible, on account of the size and loca- 
tion of the kidney, which extended upward to the 
eighth interspace, to bring it jnto the wound. Its 
capsule was therefore split and peeled back on each 
surface to the pelvis. Three strips of gauze were 
packed loosely around the kidney, and the wound 
closed with chromic catgut. 

The operation was performed under gas-oxygen 
anesthesia, and the patient returned to bed in 
good condition, with pulse of 90; he very shortly 
regained consciousness. However, urinary secre- 
tion was not reéstablished, and about twelve hours 
after the operation he began to show mild delirium. 
The next morning his temperature was _ 100!/;°, 
pulse 98, respiration 22 — blood pressure 128 mm. 
Hg. He now began to show some oedema of the 
legs and feet and beginning oedema of the lungs, 
which later increased very rapidly and was the direct 
cause of his death two days after the operation and 
seven days after the onset of his anuric symptoms. 
During the latter twenty-four hours of his life, he 
had delirium, twitching, vomiting and other evidence 
of uremia. 

Unfortunately no autopsy was obtained, but in 
view of the fact that this man had previously passed 
renal calculi and the clear history which he gave of 
the attack, with all of the classical symptoms of 
anuria due to calculous obstruction, I think there 
can be little doubt as to the cause of his anuria. 
We undoubtedly erred in this case in failing to open 
the kidney pelvis as it was very evident from the 
findings at the operation that the operated kidney 
was the one in which the obstruction existed, not- 
withstanding the fact that no shadow was shown by 
examination of the wet plate of the single radiogram 
which was made. It is of course possible that better 
preparation of the patient preceding the X-ray, or 
possibly another picture might have shown the 
presence of a calculus which may have been very 
small. An autopsy would certainly have been 
interesting, and it further seems to the writer, based 
upon his past surgical experience in decapsulation 
of the kidneys, that had decapsulation been done 
on the unobstructed kidney the tension might have 
been sufficiently relieved to have permitted return 
of the secretory function by this organ. We shall 
comment upon this later. 
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Case 5. The history of this case was related to 
me by Dr. W. H. Coleman of Louisville, and is 
briefly as follows: A male child, aged two, began to 
cry and complain of pain in the right side. The 
pain persisted for one and a half days, when the 
child ceased to complain, and it was also noted that 
the child had ceased to pass urine. The catheter 
revealed no urine in the bladder. After four and 
a half days the child became unconscious, and the 
next day began to show oedema. ‘The eyelids be- 
came very much swollen and the eyes closed. The 
cedema extended over the entire body. No urine 
could be obtained by catheter. 

Seven days and thirteen hours after the beginning 
of the suppression, the urine began to pass in large 
quantities. The amount was not measured, but 
there was no doubt as to there being polyuria. 
Consciousness reappeared, the odema and other 
symptoms gradually disappeared, and fourteen 
days later, with some interruption in the urinary 
outflow, and with evidence of much distress, the 
child passed the calculus which I now have the 
pleasure of exhibiting to the society. 


A study of these cases at once makes 
evident the marked difference in many 
essential respects, as Morris has shown be- 
tween calculous anuria and the suppression 
of urine produced from other causes. He 
called attention to the very distinct tolerant 
stage which these patients have, and which 
may persist for a number of days, varying 
from two to twelve or fourteen. There is no 
definite time which may elapse before the 
tolerant stage ceases and the final uremic 
stage begins. In our first case this stage may 
have begun on the morning of the operation 
as indicated by the slight rise in the blood 
pressure and the mental discomfort which the 
patient began to have. The duration of 
the uremic stage is also variable, as certainly 
in the child (Case 5) although it had no con- 
vulsions its unconsciousness may have been 
of uremic origin. It will be remembered that 
this unconsciousness lasted for three days 
during which time no convulsions or other 
evidence of toxic poisoning were manifest. 

As indicated by the histories, the anuria 
as a rule begins suddenly. It should be 
borne in mind, however, that there may be 
periods of polyuria with recurrence of total 
suppression, indicating that probably the 
stone has shifted or that some temporary 
alteration of blood pressure has occurred 
in the good kidney. In Case 1 the attack 
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began following exercise, and the symptoms 
which existed during the three or four days 
preceding the suppression may be assumed 
to be symptomatic of the impending total 
anuria. This patient complained of no 
colic at the time of the onset of symptoms, 
and it was only when the intrapelvic pressure 
in the kidney became great that he began 
to complain of aching in the obstructed 
kidney. 

The fact has been noted in all of our cases, 
and this has also been borne out in the ex- 
perimental work previously referred to, that 
the compensatory work of the unobstructed 
kidney is always attended with decided 
increase in its size. We have also made 
this observation in experimental unilateral 
nephrectomies, and have found in such 
nephrectomies, as in ligations or obstruction 
of the single ureter, that the enlargement of 
the kidney is permanent, and that organ 
becomes hypertrophied. 

Case 2 bears out the observations of many 
previous observers and would seem to lend 
much weight to the statement made by 
Morris that ‘‘the most important clinical 
feature in cases of calculous anuria is the 
fact that it denotes the patient possesses 
only one functionally active kidney, the 
other being absent or destroyed by previous 
disease.”” While we do not, as stated, agree 
with this dictum, still had we borne this in 
mind, the result in Case 2 might have been 
different. Undoubtedly this individual, as 
shown by the autopsy, must have had prob- 
ably a previous temporary partial obstruc- 
tion in his ureter. This is the only explana- 
tion for the tremendously dilated ureter, 
and it would also serve to account for the 
right-sided pyelonephritis, which was evident - 
ly an old disease. His kidney infection on 
the right side preceded the calculous ob- 
struction on the left, and such a case would 
bear out the observations to which we have 
previously called attention. It is quite 
likely that there may have been a partial or 
temporary obstruction on the right side by 
the pus which was finding its way through the 
ureter, and that this obstruction resulted 
in an acute exacerbation of the infection. 
A further observation in this case, and one 
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which we have previously made on the 
operating table and to which attention has 
been called in a recent publication by the 
writer, is that obstruction may occur in a 
ureter which is partially dilated by invagina- 
tion of the undilated portion. In this 
particular instance it was in the nature of 
an intussusception. A right-sided nephrot- 
omy in this individual might also have 
saved his life. At the time in his post- 
operative history when the temperature again 
began to rise, it was not believed that he 
could withstand further operative inter- 
vention; but had we known the condition of 
this kidney, or had we suspected it, I dare say 
further steps would have been taken to save 
the patient. 

In discussing the symptoms of calculous 
anuria, it would seem to us that probably the 
most important feature in connection with 
anuria of this kind is the absolute absence of 
any disturbance in these individuals aside 
from lack of urinary secretion. Usually, 
a history of preéxisting calculous colic may 
be obtained, but this is not always the case, 
and certainly in the very young would hardly 
be possible to obtain. It must be borne in 
mind that obstruction due to calculus may 
occur in the very young. Our own case is 
by no means either the youngest or the only 
one which has been observed in infants. 
Morris quotes two cases of Rayer’s “‘infants 
at the breast, aged two days and eight days, 
who died in convulsions which were the 
result of small calculi.” 

Realization of the possibility of the causa- 
tion of anuria should lead at once to a 
thorough cystoscopic and radiographic ex- 
amination. However, if this is impossible 
for any reason, and even if such examination 
should be negative, with a clear history and 
a fair presumption as to the cause of the ob- 
struction, operative intervention is urgently 
and immediately indicated. The fortunate 
outcome in Case 5 is certainly no argument 
in favor of postponement of operation. It 
may, however, be well after the stone has 
been located by the X-ray, or even if such 
cause of obstruction has not been clearly 
detected, to pass or attempt the passage of 
the ureteral catheter. It may be impossible, 
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as in Case 4, to introduce the catheter past 
an obstruction due to such invagination, 
but the fortunate relief of the anuria in Case 
3 would indicate that this method of relieving 
the patient may be tried. Krebs (9), in 1903, 
relieved anuria by such ureteral catheteriza- 
tion, being able in his case, as I was in my 
own, to pass the catheter beyond the ob- 
structing calculus. We were not at the 
time aware of Krebs’ recommendation; there- 
fore, so far as we were concerned, the method 
was original. I am sure that in a goodly 
number of such cases the procedure might be 
followed by success. In our own case, as 
has been said, this patient has had no further 
symptom due to the calculi, although she 
still has these same calculi resident in the 
ureter. I do not believe, however, such 
fortunate relief will be obtained should the 
stone be located high in the ureteral tract, 
for reasons which are very evident, although 
it is possible an obstructing stone may be 
dislodged from the renal end of the ureter 
by means of the catheter. It also seems to 
us that if for any reason immediate surgical 
intervention is not undertaken and it is im- 
possible to pass the obstructing stone, lavage 
of the unobstructed kidney through the 
catheter may be of some benefit in reéstab- 
lishing kidney secretion. In addition to 
this, purgation and depletion for the purpose 
of lowering blood pressure may be useful in 
attempting to restore the flow of urine. 
The present methods in vogue of giving 
digitalis with large amounts of water and 
other diuretics is to be deprecated and con- 
demned, as they only tend to raise the blood 
pressure and make bad matters worse. 
Should relief be obtained by the foregoing 
plan, later removal of the offending calculus 
should be insisted upon. In our own Case 3 
repeated advice to this end has been unsuc- 
cessful. 

Treatment should be promptly instituted. 
The mortality by non-operative or expectant 
means is very high, ranging from 70 to 80 
per cent, whereas in the cases which have been 
treated surgically the mortality is only 
half as great, varying from 4o to 45 per cent. 
With earlier recognition and prompt surgical 
intervention, I feel sure the mortality will 
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be even less. Even late operations have at 
times been successful. Demon (10) reports 
a case operated upon as late as the eleventh 
day, and Chevalier (11) cites a case operated 
upon the fourteenth day, both with recovery. 
Late in the obstruction some of these individ- 
uals may be saved as indicated by the fact 
that Paget’s (12) patient lived twenty days 
with anuria, and Russell (a 12) reports a 
case living twenty-eight days with anuria, 
both ending in complete recovery after relief 
of the obstruction (12). Notwithstanding 
recoveries after obstructions of such long 
duration, it must be borne in mind that here, 
just as in the obstructed bowel, each day 
that the obstruction exists adds tremendously 
to the risk and minimizes in equal proportion 
the chances of recovery. While the ob 
structed kidney may resume its function even 
after a number of days, it is not necessarily 
the case that it must do so even after ob 
struction of very short duration. 

The nature of the operation to be performed 


is in some respects a matter of choice. Speed 
and expeditiousness are, however, quite 
necessary. The obstructed kidney must 


either be nephrotomized or pelviotomy should 
be done. Personally, we prefer opening 
the kidney pelvis if this can be done quickly, 
as the object to be attained, viz., the release 
of intrapelvic pressure on the blood-vessels, 
is just as thoroughly and permanently over 
come in this way as by section of the kidney. 
There are also some dangers from hamor 
rhage, both primary and secondary, from 
nephrotomy which must not be ignored and 
which one does not consider in opening the 
kidney pelvis. Hence the latter operation 
is equally efficient in securing the desired 
results and is far less dangerous. Israel (13) 
has suggested, and very wisely, we think, the 
great mistake of suturing a kidney which 
has been nephrotomized for the relief of 
obstructive anuria. The reason for this is 
very evident. Decapsulation of the ob- 
structed kidney is absolutely valueless. We 
have ascertained this experimentally since 
operating upon Case 4. Decapsulation of 
the unobstructed kidney, should such kidney 
not be extensively diseased, and particularly 
should it be normal, may restore the secretion 
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to this kidney. Such restoration, however, 
should not be an excuse for failure to relieve 
the obstruction in the other kidney, as, 
unless this is done, the obstructed organ will 
shortly be completely out of commission. 
Should any doubt exist as to which kidney 
or ureter is obstructed, there is no objection 
to doing a bilateral operation. We think if 
pelviotomy is performed, the dangers are not 
increased, and even if so is in no degree com- 
mensurate with the good which may be 
accomplished. Bilateral nephrotomy even 
may be desirable. It is by no means neces- 
sary to remove the calculus at the first opera- 
tion, and time should not be wasted in at- 
tempts to do so or in a search for the stone. 
Should the calculus be in the pelvis of the 
kidney or within reach in the upper ureter, its 
removal would necessarily be a feature of 
the operation. Should a single calculus be 
present in the lower end of the ureter, and 
the kidney pelvis be opened, or a nephrotomy 
be done, such a stone may be dislodged and 
pushed into the bladder by means of the 
ureteral catheter passed from above.  Pro- 
longed attempts or manipulations looking to 
the removal of calculi which may be present 
are unnecessary, the reason for the operation 
being not primarily the removal of the calculi, 
but reéstablishment of the kidney function. 
Not infrequently, and particularly should 
the calculi be small, with reéstablishment of 
kidney function and regression of the oedema 
and swelling in the ureter, especially should 
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the stone be single, it will in all likelihood be 
passed onward into the bladder. Surgical 
intervention should, however, in no instance 
be delayed more than forty-eight hours, no 
matter what kind of treatment may have been 
instituted previously, and in some instances 
it should be delayed not so long. As Watson 
has well said, absence of uremic symptoms 
and an apparently good condition of the 
patient, is absolutely no excuse for delay. 
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From the Nelson Morris Research Institut« 


AM very greatly indebted to Drs. Banga 
and Frankenthal for the privilege of re- 
porting 500 cases of abortion from their 
respective gynecological services at the 

Michael Reese Hospital. These cases dated 
from January 1, 1909, to January 1, 1913, and 
included every type of abortion: threatened, 
incomplete, missed, therapeutic, criminal, 
and abortion in progress. 

Of these 500 cases of abortion, 490 oc 
curred in married women, 3 in single women, 
and t in a widow. Sixteen were between 
the ages of 16 and 20, 228 between 20 and 30, 
196 between 30 and 40, and 47 between 40 
and 50. One hundred and twenty-seven were 
nullipara; 67, I-para; 82, Il-para; 62, II- 
para; 50, [V-para; 30, V-para; 32, VI-para; 
18, VIl-para; 13, Vilf-para; 5, [X-para; 4, 
X-para; 5, XI-para; and 2, XIl-para. Ninety- 

(eight cases occurred during the first month of 
pregnancy, 188 during the second month, 114 
during the third,)57 during the fourth, 25 
during the fifth, rt during the sixth month. 
Three hundred and thirty-three had had no 
previous abortions, ror had had one previous- 
ly, 39 had had 2, 10 had had 3, 7 had had 4, 
3 had had 5, 2 had had 6, 1 had had 7, 1 had 
had 1o. Twins occurred once in the 500 
cases. 

It was very difficult to obtain a history of 
the active cause of the abortion, and un- 
doubtedly in many cases the history given 
was unreliable. Four hundred and eight 
out of 500 women were unable to ascribe any 
cause for the abortion; 18 said it was due to 
lifting heavy weights; 24 admitted a criminal 
abortion had been performed; 15 ascribed 
the abortion to overwork; 11 thought it was 
due to a nervous strain; 14 decided it was 
due to a fall. Other causes were enemas, 
application of mustard plaster to abdomen, 
use internally of oil of tansy, quinine, and 
cathartics. In 4 cases the abortion was com- 
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plicated by fibrosis, in 2 cases by bicornate 
uteri, and in numerous cases there were other 
malformations of the uterus. 

As syphilis is considered by gynecologists 
to be one of the most common 
abortion, a Wassermann tesi was done on 
100 consecutive cases of abortion, blood for 
the test being taken before the uterus was 
emptied when possible, otherwise not until 
4 or 5 days after the anesthetic had been 
administered, to avoid any crrors” which 
might be ascribed to the ether. In 2 cases 
a slight haemolysis was found when _ blood 
for Wassermann was taken immediately 
after operation. These later turned out to 
be negative. Four cases out of one hundred 
gave a positive Wassermann reaction. 

If syphilis does cause abortions, at what 
time and in what manner is the foctus in- 
fected? In ten cases of abortion we examined 
the liver, spleen, and heart of the foetus by 
Levaditi’s method, but no spirochetes were 
found. The placental tissue showed no 
spirochetes. The maternal Wassermann was 
negative in these cases. Unfortunately, we 
were unable to obtain a foetus in these abor- 
tions in which the Wassermann was positive. 
Trinchese (1), in reviewing his four years’ ex 
perience in the Miinchener Universitits 
Frauenklinik, says that the spirochate is 
carried in the spermatic fluid although it has 
not been found there. However, this is ac 
counted for by the fact that it is almost im- 
possible to find spirochetes in spermatic 
fluid because the fatter is filled with sperm, 
so that in the dark field sperms obstruct the 
view; further, spermoplasm does not take 
stains. That spirochetes are present in sper 
matic fluid has been proved by injecting the 
spermatic fluid of syphilitic men into apes, 
thereby causing syphilis. Trinchese quotes 
Pini, Mulzer and Rochon, who have seen 
primary lesions due to spermatic fluid. The 
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spirochete is larger than the sperm, as has 
been proved by Klingmiller, Metchnikoff, 
and Barmon. If it were possible for the 
spirochete toenter the sperm, why should that 
particular sperm impregnate the ovum? 
Again if the spirochete should enter the ovum 
at the time of impregnation, the former would 
prevent any further development of the egg. 
Reischig (2) in his article on congenital lues 
says that of 500 luetic women who have borne 
children only 0.78 per cent aborted. Accord- 
ing to Trinchese, lues plays practically no réle 
in abortions during the first four months of 
pregnancy. In the fifth month 1.6 per cent 
of abortions are due to lues, in the sixth 
month 7 per cent, and in the seventh month 
20 per cent are due to lues. Two-thirds of 
luetic children are born in the 8th oth, and 
roth months. Five per cent of luetic children 
are born at full term. The placenta is in- 
fected in 25 per cent of the cases according to 
Trinchese, in 50 per cent of these cases ac- 
cording to Mracek (3). Theimpregnated ovum 
is not infected early, but lues spreads rapidly 
in the later months of pregnancy. Mer- 
curial treatment begun after a diagnosis of 
pregnancy has been made, ie., after six 
to eight weeks and continued throughout 
pregnancy, usually results in the birth of a 
healthy full-term child. 

Therapeutic abortion was performed in 
nine cases; four times for tuberculosis of the 
lungs, twice in cases of uncompensated heart, 
once in a case of chorea, and twice in cases of 
pernicious vomiting of pregnancy. Thera- 
peutic abortion was performed in cases of 
tuberculosis because, according to Dr. Frank- 
enthal: 

1. Pregnancy is incompatible with tuber- 
culosis. On this account tubercular sub- 
jects ought not to be permitted to marry. 

2. Human placental tuberculosis is being 
found more frequently than heretofore and is 
therefore to be reckoned with. 

3. While pregnancy itself has a baneful 
influence on tuberculosis, labor and the puer- 
perium have a worse effect. 

4. If this is true, pregnancy ought not 
to be interrupted in the second half because 
conditions approach that of a full-term labor, 
and the patient ought to be treated symptom- 
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atically and an attempt made to get a living 
child. 

5. In latent tuberculosis rekindled by 
pregnancy, the pregnancy ought to be inter- 
rupted at once. 

6. All early pregnancies in tubercular sub- 
jects had better be interrupted. 

7. Although we have had no personal ex- 
perience with laryngeal tuberculosis, yet 
literature teaches that pregnancy has a 
particularly baneful effect in this type of 
tuberculosis and immediate intervention is 
indicated. 

The above conditions, the status presens 
of the patient and individual considerations 
ought to determine our treatment. Thus, 
for instance, a tuberculous patient may be 
desirious of risking her life for the sake of 
obtaining a child, although a_ therapeutic 
abortion is indicated. 

The mortality was four in five hundred or 
a death rate of .o8 per cent. Since January 
I, 1913, and up to March 1, 1914, 179 ad- 
ditional cases of abortion were treated in the 
service of Drs. Banga and Frankenthal at 
Michael Reese Hospital without a death, thus 
making a mortality of 4 in 679 cases, or a 
percentage of .o6 per cent. The four fatal 
cases are enumerated as follows: 


Case 1. No. 38,902. Age 26. Admitted No- 
vember 15, 1909. Nullipara; one miscarriage. 
Patient was five months pregnant, and bag of water 
had ruptured eight days previously. Physician 
had called who made an internal examination. 
Patient was examined vaginally for seven suc- 
cessive days before she was sent to the hospital. 
Six days previous to entrance patient had a bloody 
vaginal discharge with abdominal cramps, chills, 
and fever. Admitted to hospital with temperature 
of 102°, pulse 126, respiration 28. White blood 
corpuscles, 25,000. Patient expelled foetus and 
placenta at midnight of day she entered hospital, 
seven hours after admittance. She was treated 
conservatively with elevation of the head of the 
bed, ice bag to abdomen, continuous Locke’s solu- 
tion per rectum, Crede’s ointment applied to abdo- 
men and brandy by mouth. Blood culture showed 
staphyloccus albus. Autogenous vaccine injected. 
Death occurred on the nineteenth day. 

CASE 2. No. 41,426. Admitted May 5, 1910. 
Age 35; 2 months pregnant. VI-para. No mis- 
carriages. Nine days previous to entrance be- 
gan to flow following criminal abortion. Flowed 
profusely for three days when she had chills and 
fever 105°. Six days previous to entrance she was 
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curetted. On the day following, as there was no 
improvement, she was again curetted. At this 
time she had a severe sore throat. Patient was 
then brought to the hospital complaining of severe 
headache, pain in abdomen, temperature 103.2°, 
pulse 136, respiration 26. The uterus was immedi- 
ately emptied digitally. Blood culture showed 


streptococcus. Patient died on sixth day of strepto- 
coccic septicemia. 
CasE 3. No. 45,705. Admitted January 3, 1g1t. 


Age 32. Patient, 4 months pregnant, had been 
ailing for four months, and was bedridden for one 
month. V-para. No miscarriages. Delivered of 
twin pregnancy before entering hospital. Admit- 
ted because of continued vaginal hemorrhage. 
Uterus was emptied digitally and irrigated with 
\% per cent iodine solution, two days after entrance. 
On the first day she had a temperature of 101.4°, 
pulse 112, respiration 24. Temperature following 
curettage was 102.6°, pulse 112, respiration 24. 
Given continuous Locke’s solution per rectum, head 
of bed elevated and ice bag to abdomen. Quinine 
sulph. grs. iii q. i. d., strych. sulph. gr. 1/60 t. i. d. 
White blood corpuscles on ninth day, 6,200; tempera- 
ture 104.4°, pulse 92, respiration 28. On seven- 
teenth day there was no improvement and drain- 
age was made through the posterior vaginal fornix. 
Much clear serous fluid was obtained. This was 
inoculated into guinea pig with negative results. 
Patient died on forty-second day of tuberculous 
peritonitis. 

CaAsE 4. No. 51,147; admitted October 17, 1911; 
age 28. I-para, no miscarriages; 3 months preg- 
nant. Two days previous to entrance passed clots 
of blood and had abdominal cramps. She expelled 
the foetus 24 hours previous to entrance, and had 
a profuse vaginal hemorrhage, so she called in a 
physician who emptied the uterus with ungloved 
hand. Three hours after uterus was emptied, the 
patient had chills and fever. She entered the hos- 
pital with a temperature 103.2°, pulse 128, respira- 


tion 28. Uterus was emptied digitally 6 hours after 
entrance to hospital. White blood corpuscles, 
18,000. The head of the bed was elevated, Locke’s 


solution given per rectum, ice bag and Crede’s oint- 
ment applied to abdomen, and brandy and strych- 
nine administered by mouth. Patient died 18 
hours after entering hospital. 


Thus of the four fatal cases one was treated 
conservatively and three actively, and all 
were brought to the hospital in a moribund 
condition. The first had been examined 
vaginally, repeatedly, without aseptic pre- 
cautions; the second had had two curette- 
ments; the third had a tuberculous periton- 
itis, the fourth had had a criminal abortion, 
the uterus having been emptied with ungloved 
hand, patient dying a few hours after enter- 
ing the hospital. 
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Of the 500 cases, 359 (71 per cent) had no 
fever. Under the term of fever are included 
those cases that reach 100° F. (mouth). In 
141 cases (28 per cent) there had been fever 
both before and after the abortion. In 83 
(16 per cent) there had been fever before the 
abortion, and in 87 (17 per cent) there had 
been fever only after the abortion. Of the 
87 cases, 52 had fever 1 day; 19, for 2 days; 
3, for 4 days; 2, for 11 days; 1, for 18 days; 
1, for 34 days; and 1, for 43 days. Sixty 
per cent of the cases remained in the hospital 
from 5 to 8 days. 

The treatment of abortions at present is 
one that is causing much discussion among 
gynecologists throughout the medical world. 
However, the first point and one that is 
often overlooked is prophylaxis. If the pa- 
tient has a retroverted uterus bound down by 
adhesions, if there is a malformation of the 
uterus, if there are fibroids, an endometritis, 
or a prolapse of the uterus, surgical treatment 
is indicated to remedy these conditions. In 
pregnant women having a history of numer- 
ous abortions or having a positive Wasser- 
mann or a clinical picture and history of 
syphilis, prophylactic antiluetic treatment is 
indicated. Violent exercise and too active 
catharsis should be warned against in the 
early months of pregnancy. 

The following was the treatment for abor- 
tions as outlined by Drs. Banga and Frank- 
enthal for the above 679 cases. In the cases 
of threatened abortion where there was less 
than one finger dilatation and only slight 
bleeding, the treatment consisted in absolute 
rest in bed, and no vaginal examination ex- 
cepting the first one, no brisk catharsis. 
As medication there were given 15 to 20 grs. 
sodium bromide four to six times daily. A 
hypodermic of morphine sulphate gr. 14 and 
atropine sulphate gr. 1/150. In these 
cases the patient should rest in bed for two 
weeks. A great percentage of women enter- 
ing the hospital wards with a diagnosis of 
threatened abortion came from the very 
poor laboring classes. They had their fam- 
ilies and homes to care for and were therefore 
unable to give sufficient attention to their 
own needs. Consequently, many of the 
patients that had been tided over the period 
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of threatened abortion returned in a few weeks 
with a diagnosis of incomplete or inevitable 
abortion. In cases of incomplete abortion if 
immediate intervention on account of pro- 
fuse hemorrhage was not indicated, the cer- 
vix was dilated by inserting a tent for a 
period of eight to twenty-four hours. The 
technique was as follows: 

External genitals were shaved and scrubbed. 
Vagina was cleansed with green soap and 
water and irrigated with 1:5000 bichloride 
of mercury solution. Then, under aseptic 
precautions, a tent was inserted. First the 
position and size of the uterus were determined 
by bimanual examination and a speculum 
was then placed along the posterior vaginal 
wall. A double volsellum was inserted into 
the anterior lip of the cervix. A tent was 
chosen corresponding to the findings on 
bimanual examination and was placed in the 
cervical canal and pushed up into the uterine 
cavity, using very little, if any, force. After 
the tent had reached a point where it was 
flush with the external os or seemed to have 
entered as high as it would go, a cotton pled- 
get was placed posteriorly, laterally, and 
anteriorly to the cervix to keep the tent from 
slipping out of the cervix. If the original 
dilatation of the cervix admitted only a very 
narrow tent, this process was repeated in 
8 hours, at which time there was maximum 
dilatation. ‘Tents were kept in the uterine 
cavity for 24 to 36 hours. There were no 
complications following tent dilatation. 

Amersbach (4), Aschoff (5),and Schauta (6), 
are opposed to the use of tents in dilating the 
cervix; for, according to their experiences, the 
presence of the tent in the cervix for 24 hours 
was frequently followed by a salpingitis or a 
lymphangitis. They thought the _ tent 
dammed back the flow of the uterine secre- 
tion and thus was a great source of infection. 
They contended that the great difficulty in 
inserting the tent, the pain on removing it, and 
the danger of carrying organisms into the 
uterus from without were factors that were 
too potent to overlook. Werner (7) of Wert- 
heim’s clinic was opposed to the use of tents 
in dilating the cervix because of the great de- 
lay in securing dilatation. If immediate 
intervention was indicated, the cervix was 
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dilated with Hegar’s dilators, or in the event 
of a very rigid cervix the bladder was reflected 
and the anterior lip of the cervix was split. 
Rapid instrumental dilatation was always 
very dangerous on account of the frequency 
with which the cervix was torn. These tears 
often extended into the broad ligament. After 
the cervix had been sufficiently dilated, the 
uterine cavity was explored digitally in the 
following manner: The forefinger of one 
hand was placed in the uterus and the other 
hand grasped the uterus through the abdomi- 
nal wall and guided it over the finger within 
the uterus. The placental tissue was freed 
with the finger, using the side of the finger 
rather than the finger tip, and removed with 
the placental forceps. The dull curette was 
used only when the placental tissue could not 
be freed digitally. After one was satisfied 
that the uterus was empty, the uterine cavity 
was irrigated with 1% per cent iodine solution. 
The patient was kept elevated in bed for 3 
days and was given fluid extract ergot and 
hydrastis MXV t.id. for 2 days and was 
given a daily enema. On the fourth day ii 
the temperature, pulse, and respiration were 
normal, if the abdomen was soft and there was 
no hemorrhage, the patient was allowed to 
get out of bed. In 360 of the 500 cases the 
placenta was removed digitally; in the re- 
mainder a combination of digital and instru- 
mental was resorted to. 

The above treatment is one that has caused 
much controversy. First, should the uterus 
be emptied digitally or instrumentally, or by 
a combination of both methods? Schauta, 
Schultze (8), and Fuchs (9) are in favor of the 
digital removal of the placenta and mem- 
branes. ‘Tscherning (10) and Patek prefer the 
curette. Bumm (11), Taussig (12), and 
Guyot (13) favor a combination of both 
digital and instrumental. Patek (14) and 
Tscherning think that too much force is 
necessary and too great dilatation of the cer- 
vix is required for the digital removal of the 
placenta. On the other hand, instrumental 
removal of the placenta is always accompanied 
by great danger of rupture of the uterus and 
one never is positive when the uterus has been 
completely emptied with the curette unless 
one makes a digital examination. After the 
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uterus has been emptied the uterine cavity 
is irrigated with alcohol, potassium perman- 
ganate, iodine, lysol, or other antiseptic solu- 
tions. Patek thinks that the hemorrhage 
following the emptying of the uterus is a 
sufficient douche. However, irrigation with 
hot antiseptic solution serves two purposes: 
first, it acts as a hemostatic, and second as 
an antiseptic. Traugott does not irrigate 
the uterine cavity in cases of abortion with 
fever on account of the great danger of spread- 
ing the infection. Some gynecologists pack 
the uterine cavity with iodoform or viaform 
gauze for 24 hours after curettage. 

At Michael Reese Hospital, in those cases 
of abortion where there was severe hemor- 
rhage, the uterus was emptied immediately. 
In cases of abortion with fever, the uterus 
was usually emptied within 24 to 36 hours 
despite the cultural findings. Only in rare 
cases was the conservative treatment followed. 
However, this mode of treatment is not 
sanctioned by all gynecologists. Winter (15) 
in his article on prognosis and treatment of 
septic abortions makes the treatment of abor- 
tions with fever dependent on the bacteriologi- 
cal findings from the blood-culture and from 
vaginal and uterine secretions. He thinks 
that in all cases of febrile abortion where the 
hemolytic streptococcus has been isolated 
from the blood or from the uterus, conserva- 
tive treatment is indicated. The only ex- 
ception is in cases of severe haemorrhage. 
In those cases where the hemolytic strepto- 
coccus is found associated with the staphylo- 
coccus and colon bacillus, one must resort to 
active treatment. Ifa pure culture of hamo- 
lytic streptococcus is isolated from the blood 
stream or uterine cavity, Winter’s orders are 
to keep hands off, make no vaginal examina- 
tions, irrigations, or curettement; for every 
fresh wound causes new openings for infection. 
Traugott (16) is even more conservative and 
believes that every febrile abortion in which 
the streptococcus, whether hemolytic or 
not, is isolated from the blood stream or the 
uterine cavity is a contra-indication for opera- 
tive measures. Walthard (17) favors the 
expectant treatment when gonococci, strepto- 
cocci, or staphylococci are present in the 
uterine cavity or blood. 
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With the above ideas in mind 50 consecu- 
tive cases of abortion were examined, taking 
smears and cultures both anaérobic and aéro- 
bic from the cervical canal and from the poste- 
rior vaginal fornix. The cultures were ob- 
tained by means of a sterile speculum, a 
platinum loop, and, in some instances, by 
means of aspiration of vaginal and cervical 
fluid through a capillary tube. Cultures 
were made on human blood agar as well as 
ordinary media. Many anaérobic — bacilli 
were found, the most common being the 
following: 

1. Curved bacillus — grows in 
colonies, is motile and gram-negative. 

2. Small gram-negative bacillus having a 
delicate, almost imperceptible growth. 

The following organisms were isolated: 


minute 


Pure Culture. Mixed 
Streptococcus 


Hemolytic... .. cheats, 8 

Non-hemolytic ... i 6 
Staphylococcus aureus 5 12 
Staphylococcus albus.............. 7 10 
Bacillus col... 1... 2 7 
fee CC. 0G ee ° 2 
(SOROCOCCUS:... «<6... Sosa. fe) fe) 
DACHINS ACIAT TACHIOL. 0.56 ci os asesie. ° I 


In these 50 cases, there was no mortality. 
Temperature ranged from 98.6° to 101°. 
There were no complications. The highest 
temperature of 1or° was in a case showing a 
non-hemolytic streptococcus and staphylo- 
coccus. In 34 cases there was tent dilatation 
and digital removal of the placenta. In 16 
cases there was sufficient dilatation for digital] 
removal of the placenta and membranes. 

Dr. Warnekros (18) of the Ké6niglichen 
Universitats Frauenklinik of Berlin examin 
ing 70 cases of abortion with fever found the 
streptococcus 25 times and the haemolytic 
streptococcus 16 times. In 61 of 70 cases the 
organism was found in the blood stream. In 
most cases there was a mixed infection of 
streptococcus, staphylococcus, and colon 
bacillus. Winter found the hemolytic strep- 
tococcus in 25 per cent of his cases. The non- 
hemolytic streptococcus was present in 16 
per cent of his cases. Hamm (19) found in 
116 cases, 38.6 per cent of haemolytic strepto 
cocci, 20 per cent of non-hemolytic strepto- 


cocci. Hemolytic streptococci are also 
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found in uteri of women who have abortions 
without fever and in uteri of women in the 
non-pregnant state. Winter found hemoly- 
tic streptococci in 5 per cent of these cases. 
Von Franque (20), Schauta, and Holzbach 
(21) are opposed to delay in emptying the 
uterus in cases where hemolytic streptococci 
have been isolated. McPherson in review- 
ing 3,500 cases of abortion in the New York 
Lying-In Hospital, advises radical emptying 
of the uterus in every case of incomplete 
abortion. Warnekros thinks that the treat- 
ment should depend on the clinical findings 
rather than the bacteriological findings. In 
many cases the delay of 24 to 48 hours 
for a culture may be harmful to a patient. 
Von Herff (23), Keller, and Pfannenstiel 
favor immediate emptying of the uterus in 
every case of abortion independent of tem- 
perature. 

The low mortality of less than 1 per cent 
in 679 cases in which one of the fatal cases 
was treated conservatively and the other 
three actively—one dying of tuberculous 
peritonitis and the other two entering the 
hospital in a moribund condition—is without 
doubt a strong argument in favor of the active 
treatment of abortion. 

In closing, I again wish to thank Dr. 
Frankenthal for his keen interest in super- 
vising my work and in suggesting this paper. 
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TUMORS 


OF THE 


MEDIASTINUM! 


By W. D. HAINES, M.D., Crvcinnati, OxI0 


HE classification of tumors is one of the 
most changeable and unsatisfactory 
chapters in surgical pathology; each 
textbook contains a different classifi- 

cation and each author, like the housewife 
with her sewing machine, thinks he has the 
best; there is, however, an encouraging note 
in the wide discrepancies contained in books 
published within the quarter of a century 
just passed, in that with the increase of our 
knowledge concerning causal factors in the 
production of tumors there has come a 


gradual diminution in the number of morbid 
conditions formerly known as tumors. This 
better comprehension of production of tumors 
has resulted in the combining under one head 
of a number of conditions which were for- 
merly considered as independent. Upper- 
most in this evolution is the recognition by 
investigators that tumors are made up of 
tissues normally present in the human body; 
i.e., the new growth is but a new arrangement 
of old structures. This does not imply that 
the new growth is made up of tissues identical 


1 Read before the Western Surgical Association, Denver, December 8, 1914. 
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with its immediate surroundings but that 
the component parts may be found existing 
normally in the body—chondromata occurring 
in glandular tissue, dermoid cysts of the ovary 
and numerous other examples will come to 
mind wherein totally unlike ‘‘foreign” tissue 
has been found in tumors, but upon examina- 
tion we find such foreign tissue exists as such 
elsewhere in the body, and we leave to the 
imagination the task of explaining the pres- 
ence of such tissue in an unusual location. 

By far the greater number of intrathoracic 
tumors are located in the mediastinum, save 
aneurism, nearly all of them have their 
origin in the glandular tissue contained in 
this space. Neoplasms of the chest occurring 
outside the mediastinum usually involve 
these spaces in the course of their develop- 
ment. While it is manifest that the site of 
the tumor will dominate the clinical manifes- 
tations which accompany its development 
and determine the line of treatment to be 
instituted, still more importance attaches to 
determining the true nature of the growth 
and the effect it will probably produce upon 
the surrounding structures. The scheme of 
diagnosis, therefore, should include careful 
consideration of the early and more or less 
obscure symptoms embracing muscular pains, 
irregular heart action, difficulty in breathing 
or swallowing, spasmodic affections of the 
laryngeal muscles, and pleuritic irritation 
and cough with or without effusion. 

The following case illustrates some phases 
or mediastinum tumors. 

The patient, a merchant, age 57 years, could 
not recall having had any serious illness until 
within the past six months, at which time the present 
trouble began. He has had to get up once or 
twice each night for the past four or five years to 
urinate. Six months ago he weighed 235 pounds, 
which was about his average weight; today he 
weighs 170 pounds. Four months ago he began to 
have a distressing cough, although he could raise 
nothing from the lungs. He sometimes vomited 
during the effort, and this was followed by marked 
relief. Shortness of breath had caused the patient 
practically to abandon his business affairs. He had 
taken much medicine, including iodides, without 
benefit. On more careful questioning the patient said 
he lad had pain between the shoulders for a year or 
more. This was increased after eating or on lying 


down, and especially made worse by rapid walking 
or lifting. 


He could not lie on the left side. 
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Physical examination revealed a mottled, brown- 
ish discoloration of the skin with prominent veins; 
the left chest seemed to be slightly fuller than the 
right, the supraclavicular glands on the left side 
were large and movable but not tender; there was a 
slight bulging at the suprasternal notch; light pres- 
sure at this point caused an intense coughing seizure, 
following which the patient was hoarse until after 
taking a sip of water. There was dullness over the 
left chest, which extended as high as the sixth inter- 
space with the patient in a sitting posture. This 
dullness changed with a change in the posture of the 
patient. Dullness behind the sternum extended a 
short distance to the right and was continuous with 
the heart dullness on the left. The breath sounds 
over this area were absent and they were indistinct 
over the rest of the left chest below the scapula. 
The heart action was rapid and irregular, but no 
valvular disturbance was detected. 

Protracted cough and rapid loss of weight had 
caused my consultant to regard the case as one of 
tuberculosis, but the absence of fever and the fact 
that no rales were present, although the disorder 
had been going on six months, made it seem more 
probable that some more serious disease was causing 
the pain, which had been persistent from the begin- 
ning. 

The apical dullness was readily explained by the 
presence of the enlarged glands, and the absence 
of fever and local muscular spasm would rule out a 
high Pott’s thus narrowing the probable limits of 
diagnosis to two conditions—aneurism or tumor. 

The rapidity with which emaciation had taken 
place (he had lost 60 pounds in six months) caused 
me to favor malignant growth in the mediastinum 
as the most probable explanation of the symptoms 
and physical findings. Fluid aspirated from the 
left pleural cavity was clear and the X-ray showed a 
distinct shadow extending from the suprasternal 
notch downward a distance of 214 inches and pro 
jecting beyond the margins of the bone. 

The growth was removed by subperiosteal resec- 
tion of the inner end of the left clavicle and attached 
muscles. It was made up of a number of enlarged 
lymph-glands rather loosely held together. Little 
difficulty was encountered after exposing the medias- 
tinum, as the mass was shelled out easily by means 
of the finger and scissors. 

There was very little haemorrhage at the time of 
operation, and save a troublesome leakage from a 
large lymph-duct, probably the left jugular, the 
patient made a smooth recovery and lived two years 
after the operation, dying of some brain trouble. 
An autopsy was not obtained. The laboratory 
reported the growth as a lymph-sarcoma. 


Another case may also prove of interest. 


A man 55 years old, presented a history similar 
to the foregoing and was in extremis when admitted 
to the hospital. We attempted to remove the 
growth by the method outlined above, but owing 
to the intimate attachment of the tumor to the 
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trachea complete removal was impossible. The 
growth, which sprang from the remains of the thy- 
mus, had permeated the entire thickness of the 
tracheal wall and showed vegetations on the lining 
surface. The tracheal rings had been destroyed by 
pressure, permitting the walls to collapse to such a 
degree as almost to occlude the lumen. 

As in the preceding case herein reported, the 
method of attacking this growth gave a very good 
exposure, and we succeeded in removing part of 
the tumor before it became manifest that complete 
removal would necessitate resecting a segment of 
the trachea. The patient died within the next 12 
hours, and this specimen was removed after death. 
The growth is a sarcoma. 


For our purpose we may arbitrarily divide 
these growths into benign and malignant 
tumors, the former group including aneurism, 
gumma, and tuberculosis, the later including 
sarcoma and carcinoma. Other morbid 
growths occur in this region, but the above 
are the more frequent varieties and all suffi- 
cient for consideration in a twenty-minute 
paper. 

Conclusions founded on observations of 
the natural history of these several growths 
will best serve us in their early recognition 
and differential diagnosis. Some of these 
growths run a much more rapid course than 
others; some present marked constitutional 
symptoms and serious impairment of the 
general health long before symptoms refer- 
able to the chest manifest themselves. 

Recognition, therefore, of the wide differ- 
ence in the general aspect and progress of 
intrathoracic growths, aside from the special 
features which in no small measure character- 
ize each case, becomes paramount in the 
diagnosis, prognosis, and management of these 
growths. Malignant growths, for instance, 
as a rule grow much more rapidly than the 
benign ones, destroying life in from 12 to 18 
months. A notable exception to this rule is 
found in lymphosarcomata springing from 
the posterior mediastinal glands or remains of 
the thymus. Such tumors may attain an 
enormous size and the patient live a long 
time, death finally resulting in consequence 
of metastases. 

Growths springing from the connective 
tissue in the mediastinum—sarcomata—-may 
attain considerable size without producing 
symptoms, this being due to the laxity of the 
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tissue and the ease with which enlargement 
may take place in all directions. To the 
writer’s mind this is a valuable point to remem- 
ber in attempts at localization of chest tumors. 
The site of the aneurism is more or less fixed, 
and you will recall that it is in this type of 
case that we encounter those enormous de- 
formities of the chest, including bulging, 
erosion, and fracture of the bony cage. Ex- 
tensive deformity occurring relatively early 
in the history of intrathoracic neoplasms may 
be induced by implication of a bronchus, 
which causes collapse of the corresponding 
lung and compensatory expansion of the 
opposite side. Derangements of the circula- 
tion are constant concomitants of mediastinal 
tumors; they are caused, not alone by ex- 
ternal pressure upon the vessel walls, but 
also by the inherent tendency of sarcomata to 
permeate the walls of the veins, thereby in- 
ducing partial or complete occlusion and 
metastases. The effects are manifold, finding 
expression in oedema, metastases, hamor- 
rhagic effusions into the pleura, pulmonary 
and cerebral apoplexy, gangrene, and death. 

Although functional disorders of the heart 
with modified rhythm and sounds, without 
discernible valvular or muscular impairment, 
are the usual findings, cases are recorded in 
the literature wherein the heart has been 
involved in a similar manner to those rare 
cases of malignant breast in which the disease, 
by extending through the thoracic wall, 
affected the heart. Pain in some degree 
is usually present, but the chief complaint 
of the patient suffering of mediastinal tumor 
will be of his inability to get his breath; the 
pain, cough, and aphonia are annoying, but the 
dyspnoea is persistent and terrifying, filling 
the patient’s mind with ominous forebodings. 
This, the most prominent of the subjective 
symptoms, is characterized by a wide dis- 
crepancy between the amount of exercise 
and the respiratory disturbance; for instance, 
the writer has seen a patient, the subject 
of a mediastinal growth, who had _ been 
sitting in perfect comfort, bring on by merely 
walking across the room a violent spasmodic 
coughing seizure and serious respiratory em- 
barrassment. 

Irom what has been said it becomes ap- 
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parent that no one sign or symptom or hither- 
to described order of phenomena can _ be 
said to be pathognomonic of a certain intra- 
thoracic growth. The cases vary widely, but 
by climinating the ordinary forms of disease 
in a patient suffering of serious derangement 
of the mechanics of the chest, one is warranted 
in making a presumptive diagnosis of medias- 
tinal tumor. 

In the differential diagnosis aneurism 
stands out preéminently for first considera- 
tion. The physical signs of aneurism com- 
prise a loud murmur or splashing sound, 
accompanied by a purring thrill, which is 
imparted to the hand of the examiner when 
placed on the chest, and interference with 
arterial circulation, delay, feebleness, or ab- 
sence of the radial, brachial, or carotid pulse. 
Interference with the return flow is common to 
both aneurism and solid tumors, occurring 
much earlier in the history of the latter than 
in the former. 

Retardation of the radical pulse on one side 
may be observed in cases where an aneurism 
is situated distal to the origin of the great 
vessels given off by the aorta. Sphygmo- 
graphic tracings are of signal value in the dif- 
ferential, and comparative tracings should 
greatly aid one in definitely fixing the site of 
the aneurism. 

Symptoms dependent upon pressure mani- 
fest themselves later in aneurism than in other 
growths, but, aside from this, possess no 
particular difference which would serve as 
aids in the diagnosis. ‘The physical signs of 
aneurism, like those of other intrathoracic 
growths, will vary with the time of observa- 
tion; if the subject of an aneurism presents 
himself at a time when there is a considerable 
degree of elasticity in the sac-wall and, above 
all.at a time when fluid contents fill the sac, the 
classical expansible tumor, peculiar vibratory 
thrill, and loud tumultuous sounds render di- 
agnosis easy; quite different, however, are the 
signs after layer upon layer of clots are deposited 
upon the inner surface of the sac. Instead of 
a resilient sac we now have to deal with a 
thick, rigid wall which limits the production 
of sounds, interferes with their transmission 
to the ear of the examiner, and presents the 
characteristics of a solid tumor. 
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Although sarcoma is the prevailing type of 
malignant tumor found in the mediastinum, 
carcinomata are found sufficiently often to 
enable us to summarize their leading clinical 


features. Primary carcinoma in this region 
has, in the writer’s experience, more fre- 
quently begun in the gullet than elsewhere, 


and the symptoms are those of a slowly but 
steadily increasing difficulty in swallowing; 
solids are first discarded and in the course of 
a few months the patient rapidly succumbs if 
not relieved by surgical measures. 

Sarcomata in their early history are painless 
and increase in size slowly. Owing to these 
facts the patient does not present himself until 
pressure symptoms—cough, hoarsness. or 
dyspnoea—drive him to seek council. 

Rapidly growing tumors, like gummata, are 
painful very early in their course, and pressure 
symptoms, irregular pupil, aphonia, and 
dilated surface veins and serious right heart 
embarrassment soon follow. Growths in the 
anterior and superior mediastinum are in a 
measure distinguished by pressure exerted 
by them upon the superior cava and innom- 
inate, while interference with the inferior 
cava or azygos would suggest the presence of 
a tumor in the posterior mediastinum. Im- 
plication of the venous circulation, ciliomotor 
roots of the sympathetic, recurrent laryngeal 
or pneumogastric, relatively early in the 
history, speak for solid tumor as contrasted 
with aneurism, which always shows symptoms 
on the part of the arterial circulation long 
before venous stasis becomes manifest. 

Tuberculous adenitis, leading to caseation 
and abscess, affect this region, and the enlarged 
glands must be differentiated from other 
growths. This condition, like gumma, is 
ordinarily not difficult of recognition, as in 
either instance we are dealing with the local 
expression of a disease which has almost in- 
numerable general symptoms, a_ sufficient 
number of which are usually present pre- 
ceding the central chest lesion to readily 
distinguish them from other conditions found 
in the mediastinum. Finally, we possess 
valuable therapeutic tests which will aid in 
the differential diagnosis of both tuberculous 
and luetic growths. 

Patients dead of sarcoma of the mediasti- 
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num are singularly free from metastases. 
Money, an English pathologist, posted a 
number of bodies in which the disease was 
wholly confined to the mediastinum, and the 
writer’s experience in the dead room tends to 
confirm this view. If this observation proves 
true in any considerable proportion of the 
cases of sarcoma originating in the mediasti- 
num, it should encourage surgeons in their 
efforts to relieve, by operation, a condition 
which has hitherto been regarded as well- 
nigh hopeless. 

Numerous methods have been devised for 
exposing the anterior and superior mediastial 
spaces; they include trephining, osteoplastic 
flap, and longitudinal division of the sternum; 
these and other operative procedures were 
divised with a view to dealing with aneurisms. 

Bardenheuer separated the muscles sub- 
periosteally from the clavicles and manu- 
brium, and then by dividing the clavicle and 
first rib on one side he was able to remove a 
growth from the mediastinum. The writer 
has employed this method in two instances, 
and while a fair exposure of the field is ob- 
tained, there are certain obstacles which 
should be regarded before attempting the 
operation. The chief objection lies in the 
liability of injury to the pleura. Damage 
done to the circulation in the course of the 
operation renders the field more susceptible to 
infection, and lastly the operation is technical- 
ly difficult. 

The operation devised by Milton for ex- 
posing the mediastinum is less complicated 
and free from these objections, and it gives 
a more satisfactory exposure of the field 
for operation. He divided the sternum lon- 
gitudinally throughout its entire length in 
order to remove a foreign body from the 
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right bronchus, which he successfully accom- 
plished. 

American surgeons, notably Curtis, with a 
view to avoiding injury to the pleura have 
modified the operation by limiting the division 
to the manubrium, at which point the pleura 
is widely separated. 

As modified the procedure consists of an 
incision which is carried from the larynx 
downward in the midline to a point opposite 
the third interspace. The sternohyoid and 
the sternomastoid muscles are detached sub- 
periosteally and are well retracted while the 
manubrium is being divided longitudinally. 
In sawing through the bone the saw should 
discontinue on reaching the periosteum cover- 
ing the posterior surface and a chisel should 
be inserted to pry the severed margins apart. 
This enables one to divide the periosteum 
safely under the guidance of the eye. 

Mayo’s blunt pointed scissors are well 
adapted for dividing the periosteum. The 
margins of the divided bone may be retracted 
two or two and one-half inches, permitting 


the free introduction of instruments and 
fingers. In doing the operation the chief 


structures to be avoided are the pleura and 
the internal mammary or its branches. Di- 
vision of the latter will cause hemorrhage, 
which is difficult to control. 

The writer’s experience with the Milton 
operation has been limited to the cadaver. 
However, the exposure obtained by this 
method will permit one to ligate the innom- 
inate, carotid, or subclavian and deal with 
operable neoplasms in this region. 
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By FRANKLIN D. SMITH, M.D., Cutcaco 


UHAMEL, the French naturalist, in 

1739 first advanced the idea that 

osseous tissue was a direct derivate of 

the periosteum. By placing a silver 

wire or ring under the periosteum in a living 

animal, and again examining some weeks later, 

he observed that bone had completely sur- 

rounded the ring. This proliferation of 

osseous tissue lead him to infer that perioste- 

um produced bone. Duhamel’s ring experi- 

ment is the oft-quoted classical experiment 

of the proof of the osteogenetic power of the 
periosteum. 

Dupuytren and Cruveilhier attribute osteo- 
genetic properties to the periosteum, while 
Virchow, in 1858, states that the bone-cells 
are derived from the periosteum by a process 
of metaplasia. Gegenbauer, in 1864, con- 
firmed these views and gave the name osteo- 
blasts to the cells in the osteogenetic layer. 

Among the foremost earlier investigators in 
this field of research is Ollier, who, in 1858 and 
subsequent years, supported Duhamel’s theory. 
From his excellent experimental studies and 
accurate observations he concluded that all 
transplanted bone including the periosteum 
remains alive and ascribes especial importance 
to the osteoblastic layer of the periosteum. 
He gave preference to living bone which is 
covered with periosteum for transplantation. 
He went much farther, however, and added 
another function to the periosteum besides its 
inherent virtue of regeneration of bone, and 
concluded that bone denuded of its periosteum 
would undergo necrosis and act like a foreign 
body, becoming absorbed. After absorption 
it was replaced only because of the direct con- 
tact with the osteogenetic walls of the wound. 

Barth (1896-1908) concluded from _ his 
experiments that all transplanted bone, 
whether with periosteum or completely un- 
covered, eventually died and bone regenerated 
from living bone in the immediate vicinity. 
These conclusions are directly opposed to 
those of Ollier. Considerable difference of 
opinion exists in the literature concerning 


the periosteal regeneration of bone since the 
publication of Barth in 1896. 

These early and conflicting experiments 
aroused a lively discussion, which assumed 
greater proportions as the transplantation of 
bone became more popular among surgeons, 
since it raised a vital question as to just how 
much attention should be given to the perios- 
teum. A keen interest in these problems 
have lead to considerable experimentation and 
many followers both pro and con. 

A short résumé of the literature will be 
given, no attempt being made to discuss any 
conclusions. 

Frangenheim (1910) ascribes a limited in 
fluence to the periosteum in producing bone 
but admits that it piays a relatively insigniti- 
cant part in the process of regeneration. 

Macewen (1912) in his book on The Growth 
of Bone summarizes the functions oi the 
periosteum as follows: 

‘The periosteum is of great use in limiting within 
specific boundaries the distribution of the osteo- 
blasts and preventing them during the evolutionary 
period from being scattered into the soft tissues, 
where their presence would be prejudicial to the 
function of these parts. In the loose areolar tissue 
existing between the periosteum and the bone, the 
osteoblasts find nutriment for their growth and 
space to regenerate, free from undue pressure. 
While not underestimating the periosteum as a 
limiting and protecting membrane of great use in 
physiological and pathological conditions, there are 
no data at the present time to indicate that it can, 
of itself, secrete or reproduce bone. It has no 
osteogenetic tunction. 


These views as yet can hardly be accepted. 
Adami has expressed the general consensus 
of opinion very tersely in a footnote in the 
last edition of his Pathology as follows: 

‘““We are not as yet prepared to accept those 
views, holding the opinion that these observers have 
dealt only with the outer fibrous layer, and not 
with what may be termed the ‘cambium’ or mother- 
cell layer in immediate contact with the actual 
bone.” 

Murphy (1912) without any experimental 
data to substantiate his statement believes 
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that bone free from periosteum is always 
absorbed in heterotopic transplantation. 

Baschkirzew and Petrow (1911), in a very 
interesting article concerning the regenera- 
tion of bone, admit that the periosteum is of 
value in the clinical application of bone trans- 
plantation, not because of its power to regen- 
erate bone but rather because of its aid in 
directing bone growth, and serves to protect 
new bone. They also state that new bone is 
produced by periosteum, only sooner or later 
to be absorbed completely. 

Lobenhoffer (1910) from his experiments 
concludes that in transplantation of bone 
covered with periosteum, the bone transplant 
dies completely but that the periosteum re- 
tains its inherent vitality. 

In summarizing the work of Axhausen 
(1908-1911) it is readily seen that he assumes 
the position that neither bone alone nor 
periosteum per se is osteogenetic: some of the 
bone dies, but a portion of it retains its vital- 
ity: periosteum and marrow substance re- 
main alive and produce new bone: there is no 
material difference in homotopic transplanta- 
tion of bone, whether the transplant is dead or 
alive, or whether it is or is not periosteal-free, 
but the chances are far more favorable of suc- 
cessful regeneration if it retains its vitality 
and is covered with periosteum. 

Trinci found in his experiments on rabbits 
and dogs that in free periosteal transplanta- 
tion bone was formed from the periosteum. 
He also emphasizes the importance of blood- 
clot and bone-particles as a stimulating mate- 
rial for bone formation from the lower layers 
of the periosteum; a lack of these stimulating 
substances is associated with a decreased 
activity in proliferating power. He refers to 
an article by Bonomme in which the same 
results are recorded. 

Carrel (1912) was able to reproduce bone 
from periosteum after it has been grown in his 
special medium. The artificially growing 
periosteum was transplanted into subcutane- 
ous tissue and lead to the production of bone. 

Pochhammer(1912)studied the regeneration 
of bone by the heterotopic transplantation of 
scrapings from the cambium layer of the 
periosteum and obtained negative results. 
But on repeating the experiments with teased 





SURGERY, GYNECOLOGY AND OBSTETRICS 


pieces of periosteum he observed bone re- 
generation in 15 per cent of the eight cases. 
However, when a mixture of scrapings from 
the periosteum and outer surface of the bone 
was transplanted into muscle, small nodules 
of bone were observed as early as the tenth to 
fourteenth day. 

Berthiers (1894), in his studies on myositis 
ossificans, transplanted periosteum into mus- 
cle with practically the same results. 

Jokio (1912) observed bone formation in 
heterotopic transplantation of an emulsion of 
periosteum injected subcutaneously or in- 
tramuscullary. He also stated that if fresh 
blood was injected there was no increase in 
bone formation but there was increased pro- 
liferation when fibrin was substituted for 
blood. Nakahara and Dilger reported in a 
previous publication very similar results. 

Haas (1913) concluded that the periosteum, 
especially in the presence of blood-clot, has the 
power to regenerate bone; that the regenera- 
tion of bone was never found excepting when 
periosteum was present. In a more recent 
article (1914) he states that it is apparent 
from his studies that the periosteum is very 
actively concerned in the regeneration of 
bone; there is at first a proliferation of all its 
cellular elements to produce a cartilaginous 
material, which is in turn changed into bone. 

Schepelmann (1913) finds that the perios- 
teum when transplanted into the omentum, 
mesentery, spleen, and liver regenerated 
persistent new bone, and he emphasizes the 
importance of vascularity, integrity of the 
cell, and the use of the entire periosteum. 

Ryerson (1913), attacking the problem by 
an entirely new method, concludes from 
réntgenoscopic study of the early changes 
which take place in fractures that ‘there is 
regeneration from the periosteum because he 
could not see any new bone formed in the 
osteoperiosteal angle where the periosteum is 
stripped up from the cortex.”’ 

Gallie and Robertson (1914) conclude from 
their experiments that periosteum is unable 
to regenerate bone. Their experiments con- 
sisted in separating the periosteum from the 
cortical bone by some metallic substance 
such as tinfoil and later examining for evi- 
dence of bone formation from the periosteum. 
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McWilliams (1914) states that the osteo- 
genetic properties of the periosteum are not of 
much importance but assigns a new function 
to the periosteum, and this is ‘tits power to 
increase the blood supply.”” The periosteum 
renders the transplant more easily permeable 
by surrounding capillaries, thus insuring the 
early establishment of an adequate circulation 
through it. 

Groves (1914) concludes from his experi- 
mental studies, in an extensive article, that 
the periosteum has no osteogenetic function. 

Meyer and Wehner (1914) present in their 
studies on the regeneration and transplanta- 
tion of bone conclusive evidence against the 
theory of Macewen and his followers. They 
observed that periosteum from a very young 
animal when transplanted into muscle pos- 
sesses the property of regenerating bone; 
also, that periosteum after subperiosteal re- 
section of the ribs possesses the property of 
regenerating bone. They also ascribe a like 
function of proliferation to the endosteum. 

Nicholls, writing on osteomyelitis, says: 

‘‘When periosteum retains its vitality, it will 
regenerate new bone, but if the periosteum sloughs 
there will be no regeneration. Success depends 
upon mechanics and physiology, osteoconductivity 
and osteogenesis. Bone alone is mechanically 
efficient but physiologically deficient; periosteum 
alone or with its attached osteoblasts is physio- 
logically efficient and mechanically deficient.” 

After a careful perusal of the voluminous 
literature and a review of the methods of 
experimentation, the question arises as to 
what constitutes the periosteum, and have all 
investigators included or excluded the same 
components? Are the constituent compo- 
nents of the periosteum constant or are they 
subject to extensive variation, either numeri- 
cally or in type and arrangement of cellular 
elements? Because of the utter confusion 
which has arisen concerning the exact compo- 
nents of the periosteum, a detailed descrip- 
tion of its origin, development, and anatomy, 
both gross and histological, is demanded. 


DEVELOPMENT OF THE PERIOSTEUM 
During the early development of the 
foetus many of the cells of the somatic and 
splanchnic mesoderm are transformed into 
what is known as the mesenchyme. The 
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mesenchyme is the forerunner of connective 
tissue. These tissues are intimately asso- 
ciated with the formation of all the organs of 
the body and also become definite mem- 
branes, cords, or solid masses, etc., such as 
facie, tendons, ligaments, and cartilage. 
From these primary connective tissues bone 
also develops. It may develop in either of 
two methods; i.e., either direct from fibrous 
tissue, in- which case it is known as intra- 
membranous bone, or it may develop from 
cartilage as an intermediate stage, and then is 
known as intracartilaginous or endochondral 
bone. In either case it is developed from 
mesenchyme, but differs from other mesen- 
chymatous derivatives in that bone is never 
of primary formation, always developing 
either in preformed fibrous tissue or cartilage. 
In intramembranous development, when the 
inherent organic power of the organism stim- 
ulates the fibrous tissue to become differ- 
entiated into osseous tissue, certain cells 
known as osteoblasts deposit calcium salts in 
the fibrous tissue matrix, forming a network 
of bony spicules. These spicules, as develop- 
ment continues, increase in thickness and 
extend farther out, radiating in all directions 
into the connective-tissue matrix. Sometime 
later the cells of the mesenchyme, which are 
directly adjacent to the reticular plate of 
bone previously produced, are seen to con- 
dense and form ‘‘a stout membrane.” This 
membrane becomes what is known as the 
periosteum. By the time the periosteum be- 
comes recognizable as a distinctly condensed 
membrane, a layer of osteoblasts arrange 
themselves in a more or less definite manner 
between the periosteum and the developing 
bone. Here, limited externally by a fibrous 
tissue membrane, the osteoblasts deposit a 
lamella of compact bone. 

Endochondral bone development. ‘This mode 
of development differs in many respects from 
intramembranous bone development. The 
preformed bone fundaments exist in hyaline 
cartilage. This cartilage is surrounded by a 
fibrocellular membrane — the perichondrium. 
Ossification in cartilage is initiated in one or 
several circumscribed areas, known as ossifi- 
cation centers. While certain changes are 
taking place in the cellular elements of the 
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cartilage, there is deposited a thin layer of 
bone by the perichondrium in precisely the 
same manner as takes place in intramembra- 
nous development of bone. The perichon- 
drium becomes the periosteum and is directly 
derived from the mesenchyme. 


ANATOMY OF THE PERIOSTEUM 

The periosteum is a dense fibrous tissue 
membrane completely surrounding and ad- 
hering to the surface of the bone, except at the 
extremities, where the bone is covered by 
cartilage. At the situation of the tendon 
attachments the periosteum becomes a part 
of the structure. Many blood-vessels trav- 
erse the periosteum and enter the compact 
bone through Volkmann’s canals. When it 
is stripped from living bone, many bleeding 
points are seen which mark the site of en- 
trance of these vessels into the bone. Trabec- 
ule of fibrous tissue pass from the periosteum 
into the bone, piercing it at right angles to its 
surface, causing the membrane to be firmly 
adherent. These fibers are the fibers of 
Sharpy. They do not penetrate deeper than 
the circumferential and intermediate lamelle 
— bone formed by the periosteum. Blood- 
vessels from the periosteum penetrate the 
compact bone and reach the marrow substance, 
communicating with branches from the nu- 
trient artery. The periosteum also furnishes 
the blood supply to the cancellous bone, the 
branches of which ramify in the cavities of 
the spongy bone. 


HISTOLOGY OF THE PERIOSTEUM 

The following description of the perios- 
teum, while taken entirely from my own 
studies, does not differ from that found in 
standard textbooks by embryologists, anato- 
mists, and histologists, among whom there is 
a general consensus of opinion that the perios- 
teum, per se, has specific osteogenetic proper- 
ties. 

The histological structure of the periosteum 
differs in its component constituents at differ- 
ent stages of development of the body. Dur- 
ing the stage of developing and growing bone 
the periosteum contains an active third layer 
or a periosseous layer, in which is found fine 
connective-tissue fibrils, mumerous small 
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blood-vessels, and rows of small cells, the 
osteoblasts. In adult bone, or after the 
growth of the bone has ceased, this periosse- 
ous layer diminishes to a few remnants of its 
former structure and contains few small 
blood-vessels and only an occasional osteo- 
blast. The histological structure of the 
periosseous layer is intimately associated 
with the function of the periosteum; its com- 
ponent cellular elements increase or decrease 
numerically directly with the physiological or 
pathological variation of its functions. In 
adult bone its function is slightly different 
from that of young bone and extremely at 
variance with that of irritated bone. 

In studying the histological elements of the 
periosteum, it is not sufficient to examine the 
stripped membrane, but it must be studied in 
its proper relation to compact bone. If this 
is the method pursued, the difficulty immedi- 
ately arises as to exactly where to draw the 
line of separation between periosteum and its 
underlying structures. This difficulty can be 
readily demonstrated if the histological ele- 
ments of the periosteum in the center of a long 
bone, such as the tibia, are studied intact; then 
strip a piece of the periosteum, from the same 
tibia, with a quick stroke of the periosteotome, 
and likewise a similar strip, from the same 
tibia, but with a slow raising motion of the 
periosteotome, and examine each strip micro- 
scopically. The variation in the line of sepa- 
ration can easily be demonstrated. This 
variation becomes more marked when bones 
at different stages of development are studied. 

The periosteum is a membranous coat of 
fibrous tissue. It consists of an outer layer 
made up of interlacing bundles of dense fibrous 
tissue and large blood-vessels, the branches 
of which penetrate into the underlying com- 
pact bone. Directly beneath this and in con- 
tact with this outermost layer is a firm fibro- 
elastic stratum which varies with the age of 
the bone. In adult bone it is closely at- 
tached and firmly adherent to the surface of 
the bone. Beneath this latter stratum there 
is a periosseous layer of tissue consisting of 
small vessels, numerous small cells, and fine 
connective-tissue fibrils — the subperiosteal 
areolar tissue of Macewen. The ceilular ele- 
ments are profuse in young or developing 
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bone and are easily divided into two distinct 
types—an outer layer of cells with plate-like 
nuclei closely packed together and an inner 
layer containing small oval nuclei. These 
two types of cells are probably “dormant 
osteoblasts” (Haas). Haas describes a layer 
of spindle-shaped and pycnotic nuclei imme- 
diately on the outer surface of the cortex. 

Microscopically there is no demonstrable 
line of separation between the periosteum and 
compact bone. Occasionally there is an 
artificially produced line of separation during 
the sectioning process, but this varies. 

The histological components of the stripped 
periosteum varies with the method of strip- 
ping, definitely proving that there is no dis- 
tinct line of cleavage. One specimen stripped 
slowly contained cellular elements not present 
in a specimen stripped quickly or with a sharp 
periosteotome. 

Many conflicting and variable results are 
published by many different observers, all 
practically working under conditions which 
appear to be identical, but more careful study 
of these conditions reveals an extreme varia- 
tion. When an able observer states that the 
periosteum has been transplanted, the ques- 
tion immediately arises, Is this structure, as 
used by experimenters, a constant definite 
structure? The term periosteum as used is 
generally understood to be the periosteum 
from a surgical standpoint. As such it is 
considered as that membrane which remains 
after a careful subperiosteal resection of the 
underlying bone, especial care being exercised 
that no bone elements are left behind. 
Moreover, it is definitely known that the 
periosteum in different stages of bone develop- 
ment contains specific cellular elements in 
varying numerical proportion. These cellu- 
lar elements are also increased by either toxic, 
chemical, or mechanical causes. Therefore 
it would be expected that in experiments pro- 
duced with such a varying structure as 
periosteum, although all other details were 
identically carried out, the results would be 
at a greater or less variance with each other 
even so far as absolutely contradictory results. 

The following conclusions are drawn from 
considerable experimentation carried on at 
several different institutions, some under very 
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adverse conditions and others under favor- 
able circumstances. The experiments will 
not be enumerated, as in many cases they are 
repetitions of previously published works, with 
only one exception. The variability of the 
periosteum in its surgical sense was constant- 
ly kept in mind. In one set of experiments 
several associates removed the periosteum 
for transplantation from different animals of 
the same species, standard adult rabbits of the 
same age being selected. All the transplants, 
thus secured were transplanted by one experi- 
menter, using the same identical technique, and 
yet the results obtained were absolutely contra- 
dictory to each other. This clearly demon- 
strates that the cellular elements of the stripped 
periosteum are dependent upon a varying 
personal factor. Without going any farther 
into the details of the experimental pro- 
cedures, it is possible at the present time to 
vary the end-results according to certain 
technique; i.e., periosteum stripped quickly 
and with a sharp periosteotome will produce 
bone in a greater percentage of cases if young 
animals are used than if fully-developed adult 
animals are employed. Likewise a greater 
percentage of positive results will be obtained 
with periosteum which is stripped slowly and 
with an elevating action of the periosteotome 
than when the periosteum is quickly torn loose 
from the compact bone. <A very large per- 
centage of positive results can be obtained 
by using very young animals and small strips 
of periosteum. Fibrin is a very active stimu- 
lant to osteoblastic activity. 

In the clinical utilization of these facts, 
many important factors must be taken into 
consideration with respect to the end-results 
desired; i.e., stage of bone development, care 
with which the subperiosteal resection is 
performed, ample allowance should be made 
for satisfactory conditions suitable to fibrin 
formation and a generous supply of blood to 
the part provided for. 
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PERFORATION AT THE JUNCTURE OF CYSTIC AND COMMON DUCTS 


PRIMARY SUTURE—RECOVERY 


By VINCENT ANTHONY LAPENTA, A.M., 


“A ERTAIN acute abdominal calamities 
present at times such rare lesions, 
together with appalling and seeming- 
ly unsurmountable difficulties _ re- 

quiring procedures so out of the ordinary 
which must be engineered at the moment’s 


M.D.,” INDIANAPOLIS, INDIANA 


notice, that the report of such cases is of 
great value and interest. 
The following case, I believe, is one of such: 
Mrs. M., age 69, was seized with excruciating 


epigastric pain on June 17, 1914, followed by a slight 
vomiting and coma. At examination the patient 
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was found unconscious, temperature 944/;°, pulse 
120, and respiration 40. Breathing was entirely 
thoracic. Very slight palpation in the region of the 
epigastrium quickly aroused the patient, causing 
unbearable pain. It was very clear that a perfora- 
tion of the duodenum, stomach, or gall-ducts had 
occurred. No history of previous illness or at- 
tacks could be obtained from the patient. Ques- 
tions were answered incoherently and unwillingly. 
Considering that there was no blood in vomiting, 
but only a greenish acid liquid, and on the statement 
of a relative who assured me thai the patient had 
never had any gastric disorders, and taking into 
consideration the comatose state of the patient, 
which I always regard in upper abdominal calam- 
ities as characteristic of common-duct trauma, I 
was led to diagnose the case as one of common-duct 
perforation, not without making mental reserva- 
tions as to possible errors. A hypodermic of mor- 


phine '4 gr. and atropine 1'/r50 gr., was given. 
Immediate operation was advised, which was 
promptly refused. Four hours following — this 


visit, after the family had secretly consulted with 
a number of doctors for a cure, the patient was 
seen in consultation with Dr. G. B. Jackson, and 
found in the same condition as earlier in the morn- 
ing, with the exception of a slower pulse, due to the 
action of the morphine. At this time the patient 
was taken to the Protestant Deaconess Hospital. 
At the time of beginning anesthesia the temperature 
had gone down to 94°, and the patient’s condition 
was considered very critical. 

Bearing in mind the diagnosis made in the morn- 
ing, the abdomen was opened by a Sprengel-Kocher 
incision. Some bile and bloody serum escaped 
from the wound. The gall-bladder was not very 
distended. The border of the liver was quickly 
brought out of the wound and raised. The gastro- 
hepatic ligament was divided exposing the lesser 
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peritoneal cavity, which contained considerable 
bile and bloody serum. This was quickly and. 
completely wiped off and the common duct examined 
A perforation about 7 or 8 mm. in length was found 
below the juncture of the common duct, and a cal- 
culus was protruding from the rent. This was 
extracted with several other small stones. The 
ducts were explored for the presence of other calculi, 
and the rent was closed with very fine chromic gut 
by Czerny-Lembert sutures. .\ cholecystostomy 
was rapidly performed to secure drainage and as 
an expectant measure for the probable development 
of a common-duct stricture, in order to afford im- 
mediate protection to the dying patient against a 
biliary obstruction. A cigarette drain with a 
rubber tube in its center was placed at the perfora- 
tion. The patient’s condition was somewhat im- 
proved at the end of the operation. Seven hundred 
ccm. saline solution with 15 m. adrenalin was given 
intravenously and the patient returned to bed. 

The recovery was uneventful, the patient being 
dismissed from the hospital completely cured after 
three weeks. The cholecystostomy fistula closed 
entirely in four weeks from date of operation. On 
December 5, to14, patient was visited to ascertain 
her condition and was found in perfect health. 


The point I wish to emphasize with the 
report of this case is that a correct diagnosis 
was made from the peculiar coma the patient 
exhibited. In a large series of operations 
for acute upper abdominal calamities, es- 
pecially perforations of the gal!-bladder, 
stomach, and duodenum, I have never ob- 
served the comatose condition, but have in- 
variably noticed it in perforations of the 
common duct. 
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A Report or Turrty-six Heap AND Neck OPERATIONS; WITH SPECIAL REFERENCE TO 


TEN 


THYROIDECTOMIES 


By JOSEPH FE. LUMBARD, M.D., New Yorx 


Instructor in Anesthesia, University and Bellevue Hospital Medical College; Anwsthetist, Harlem, Knickerbocker, and Lying-in Hospitals 


BOUT one year ago Dr. James T. 
Gwathmey worked out a practical 
method of administering ether-oil per 
rectum for general anesthesia. I 
wish to draw attention to a class of cases 
specially commended for this method; namely, 
head and neck operations. My technique 
differs from Gwathmey’s in three respects. 


t. I do not use oil for a cathartic before 
giving the anesthetic. 

2. I use no preliminary bowel medication. 

3. The ether and oil are thoroughly mixed 
by shaking them in a bottle for one minute. 

Otherwise my technique is the same as 
Gwathmey’s, and I think we are indebted to 
him for developing this valuable method. 


1 Read in part before the Surgical Section of The New York Academy of Medicine, December 5, 1913. 
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TECHNIQUE 


Have the bowel moderately cleared by 
compound liquorice powder a few hours 
before operation. Irrigate the bowel with 
plain water until the return is clear. This 
should be done two hours before operation. 
Do not use soapsuds to cleanse the bowel be- 
fore giving the anesthetic mixture, as the 
soap will form an emulsion and retard the 
action of the anesthetic. Part of the cleans- 
ing enemata is sometimes retained for hours 
after the bowel appears to be empty. To 
make sure that the bowel is empty I advise the 
introduction of a large rectal tube and have 
the patient assume the squatting position. 
This with a little massage of the abdomen 
will effect the purpose. 

A hypodermic of morphine and atropine 
should be given one-half hour before the 
anesthetic solution is administered. The 
patient should remain in bed in a quiet 
darkened room until the anesthetic has been 
administered and he is ready for the operating 
room. Thirty minutes after the morphine 
and atropine the patient should be placed 
upon the left side with knees well drawn up. 
Introduce a small, well oiled, soft rubber 
catheter, with a funnel attached, into the 
rectum for about three inches. 

The patient is now ready for the anesthetic 
mixture, which usually is composed of three 
parts of ether and one part of olive oil (by 
measure). One should never use more than 
eight ounces of the mixture, usually allowing 
one fluid ounce to every twenty pounds of 
the body weight. Age, weight, fever, ane- 
mia, and general weakness modify the dosage 
as in other methods of general anesthesia. 

After measuring the ether and oil, they 
should be poured into a bottle, corked, and 
well shaken for one minute. This thorough 
mixing is very important. Allow the ether 
and oil mixture to enter the rectum very 
slowly, having the nurse pinch the catheter 
so that it takes about five minutes. The 
catheter is now slowly withdrawn and pres- 
sure made over the anus with a hard rolled 
bandage to prevent any expulsion of the 
anesthetic. Ether is usually detected on 
the patient’s breath in from three to five 
minutes, and usually the patient will show 











LUMBARD: ETHER-OIL 
evidences of being anesthetized in proportion 
to the early detection of ether on the breath. 
Signs of sleep followed by signs of anzsthesia 
usually take place in from five to twenty 
minutes. When surgical anesthesia is pres- 
ent, the pressure over the rectum should be 
removed and the patient placed on a stretcher 
and taken to the operating room. 

Delayed anesthesia. Should anzsthesia be 
delayed over fifteen minutes, place a wet 
towel over the face. Then if necessary give 
a few whiffs of nitrous oxide or ether by the 
closed method. Oftentimes a closed inhaler 
placed tightly over the face will deepen the 
anesthesia. One bag of nitrous oxide will 
often lengthen surgical anesthesia for one- 
half hour. 

Overdose. Should sudden or deep anes- 
thesia occur, the rectum should be immediate- 
ly emptied (see Case g) with a large rectal 
tube having perforations at the sides and one 
at the end. ‘To do this incline the operating 
table with the head up, at the same time 
massaging the abdomen and establishing a 
free airway with Lumbard’s controller of the 
tongue and palate. Should respiration cease, 
use artificial respiration and give gas bag of 
equal parts of carbon dioxide and oxygen. 

The rectum should be emptied during the 
last part of the operation. As soon as the 
patient has been returned to bed, irrigate the 
bowel with tepid water until the return does 
not show any ether-oil and introduce three 
ounces of olive oil to be retained. 

OBJECTIONS TO METHOD 

The only logical objections to this method 
are the introduction of the whole amount of 
the anesthetic at once and the apparent loss 
of control. However, by following this 
technique and devoting special care to the age, 
weight, and general condition of patient, I find 
the above objections are removed. 


DISADVANTAGES 

1. The technique requires more time before 
and after the operation. 

2. The prolonged sleep after the operation, 
while a distinct advantage to the patient, may 
increase the anxiety of the relatives. The 
anesthesia blends so imperceptibly with a 
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normal sleeping state that it is hard to tell 
where one ends and the other begins. 

3. It should not be used in diseased condi- 
tions of the bowel, or for rectal operations. 


ADVANTAGES 

1. In head and neck operations where the 
anesthetist is in the way. 

2. Patients can be anesthetized without 
their knowledge. This is of great advantage 
in operations for exophthalmic goiter and in 
operations on nervous and insane patients. 

3. It removes the dread of the usual in- 
halation methods. 

4. There is no excessive mucous secretion 
about the air passages. This is of great ad- 
vantage in bronchoscopy. 

5. The respiration and pulse are more nor- 
mal than in any other method of general 
anesthesia. 

6. It does away with the mask or inhaler. 

7. There is less haemorrhage in head opera- 
tions. 

8. There is less tax on the heart, lungs, and 
kidneys. 

g. The apparatus is simple, cheap, and can 
be carried in the vest pocket. 

10. There is less nausea and vomiting than 
with other methods of general anesthesia. 

t1. There is no postanwsthetic excitement. 

SUMMARY OF CASES 

The average pulse rate in the 36 cases, 
including 1o thyroidectomies, was 87 per 
minute; the average respiration 21!/7, No 
nausea or vomiting in 28 (80 per cent). 

Cases 2 and 6 had been previously anws- 
thetized by the usual inhalation methods and 
both emphatically prefer the rectal method. 

To anesthetize an aggravated case of 
exophthalmic goiter without the patient’s 
knowledge, maintain surgical anwsthesia with 
a normal pulse and respiration, and keep the 
upper air passages free from mucous secre- 
tions is one of the most diflicult tasks con 
fronting the anesthetist. This can be done 
by this method. Having had go cases (with 
18 different surgeons) I feel justified in recom- 
mending the extended use of this method in 
head and neck operations. Have never known 
of any rectal irritation due to this method. 
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PRELIMINARY REPORT ON THE USE OF THE PERCY CAUTERY IN 
CARCINOMA UTERI, WITH ESPECIAL REFERENCE TO ITS USE 
AS A FORERUNNER TO THE WERTHEIM OPERATION’ 


By SAMUEL M. D. CLARK, M.D., F.A.C.S., NEw OrLEaANs, LOUISIANA 


Professor of Gynecology and Clinical Obstetrics, Tulane University 


HEN Byrne of Brooklyn, in 1892, 

\ / \ / published his epoch-making paper 

on the actual cautery in cervical 

carcinoma, he produced a pro- 
found impression upon the surgical world. 
Since the appearance of his article, many 
have tried to emulate the brilliant success he 
achieved, but none has been able even to 
approach his results. This, I believe, was 
primarily due to the fact there was no con- 
certed plan of action, each operator having 
worked on independent and different lines 
of thought. There was no one recognized 
technical plan to follow, the scientific con- 
ception and purpose was hazy, and cauteriza- 
tion, accompanied with curetting, was done 
in a desultory and indifferent manner, all of 
which terminated in disappointing results. 

Such was my unsettled state when Percy 
of Galesburg, Illinois, gave to the profession, 
in 1912, a clearly worked out scheme by which 
heat could be applied on a far more elaborate 
basis than ever before. He worked out a 
superb technical plan. His methods of 
protecting the vaginal canal with the water- 
cooled speculum, of controlling the degree of 
diffused heat by a hand within the abdomi- 
nal cavity, as well as his electric cautery, 
with its wonderful possibilities, were at once 
attractive. 

He further ably presented the underlying 
basic principle, which after all is the crux of 
the treatment, wherein the hot iron dis- 
seminates the heat wide of the site of the 
disease, thus raising the temperature of the 
surrounding tissues to a point at which can- 
cer-cells are destroyed and normal cells 
unaffected. Experimentation shows that 
cancer-cells are peculiarly susceptible to 
heat and are killed if raised to a temperature 
of 113°, whereas normal cells are not changed 
until the temperature exceeds 131° to 140° 
(Percy). 


When we first employed this method it 
was primarily in the inoperable or surgically 
abandoned cases, and we used, as did Percy, 
the soldering irons. The temporary results 
in these cases were at once striking. The 
hemorrhage would cease and with the de- 
tachment of the slough went the stench. 
As the source of toxemia was eliminated, 
the appetite improved, pain greatly dimin- 
ished, and from a desiccated, cadaverous- 
looking individual, many of these cases were 
so notably transformed that it was depressing 
to realize that these women were only tem- 
porarily restored. Beyond a doubt, these 
cases are given a comfortable extension of 
life. A certain percentage of these cases of 
the advanced type were converted into the 
operable, as evidenced in two cases, who when 
first seen dispelled all thought of operability, 
but after a series of applications of heat, the 
uterus became movable, there was no ap- 
preciable lateral infiltration, and as an op- 
erative risk they were transformed to such a 
degree that Wertheim’s removal was per- 
formed; and much to our surprise, after re- 
peated serial sections and most careful 
search, no cancer-cells could be found in either 
specimen. 

There are now two cases in my hospital 
service, one of whom has had five hot-iron 
applications, with one abdominal opening, 
and the other, three treatments, with two 
abdominal openings. They have constitu- 
tionally and locally marvelously improved, 
and though they were considered beyond all 
surgical hope, if this progressive improvement 
continues it is believed that a radical oper- 
ation may be done. 

Pathologists have long since taught us that 
one cannot foretell by the macroscopical ap- 
pearance of a cervical cancer just to what ex- 
tent it has metastasized. Therefore with 


Percy’s method, I am giving practically every 


1 Read before The Southern Surgical and Gynecological Association, Asheville, North Carolina, December 15-17, ror4. 
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case a chance. Bonney of London was tell- 
ing me this past summer that the pathologist 
of the Cancer Hospital of London had per- 
formed autopsies on one hundred cases dying 
of cancer of the uterus and found that in 46 
per cent of these cases the lymphatics were 
not involved beyond the pelvis, and from a 
viewpoint of lymphatic invasion the cases 
were curable from an operative standpoint. 
This is a startling observation, and even 
though we accept it as only partially true 
it gives a reasonable basis for a cure in some 
advanced cases and further accounts for the 
sporadic cures nearly every man has had in 
the use of the old zinc chloride paste. 

In the border-line operative cases, the 
application of this extensive heat has a most 
gratifying result, making many operable that 
otherwise would have been declined. When- 
ever there is a definite ulceration with bleed- 
ing, having as a rule an associated local in- 
fection with slight infiltration, the Percy 
cautery should be employed as a preliminary 
measure, since it not only acts in destroying 
the infection, but stops bleeding and toxemia 
and the case will in three weeks be a far better 
surgical risk than when first seen. To 
apply the heat properly it takes fully thirty 
minutes in the simpler cases and sometimes 
as high as fifty minutes in the advanced ones. 
Therefore it is not well to add to this, an 
additional hour and a half to two hours, 
manipulation in performing the radical, but 
it is better to divide the procedure into two 
sittings. The method occupies an unique 
position in converting the inoperable cases 
into safely operable ones. 

Whereas the heating iron is a valuable 
adjunct in the effort to destroy cancer pro- 
cess, I have always felt that the radical re- 
moval along the lines devised by Clark, Reis, 
Werder, and Wertheim enabled one to get 
wider of the involved area than the heat 
possibly could radiate, and I therefore be- 
lieve that in the judicious combination of the 
two plans a greater percentage of permanent 
cures will be realized. 

In the earliest type of cervical carcinoma, 
where the patient is a good risk, it seems to 
me that we should use the heat as a prelim- 
inary step. First the abdomen should be 
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opened and the cautery should be introduced 
within the cervix. The hand should be 
inserted within the abdomen to ascertain 
when the heat reaches the point where it can 
barely be tolerated. If heat to such a tem- 
perature is maintained for ten to twenty 
minutes, all cancer-cells so influenced will 
perish and then when the abdomen is invaded 
immediately after, there is no danger of 
grafting cancer-cells, at any rate those 
cancer-cells near the uterus and within the 
vault of the vagina. This is the plan I have 
more recently adopted, and since this extra 
twenty minutes does not overtax a good 
risk, the radical operation immediately fol- 
lows the cauterization. Every effort is being 
made to follow these cases closely, and later 
I hope to report the end-results, feeling that 
some instruction will accrue from comparison 
in cases so treated with those not heated. 

This report is purely a preliminary one; 
since the work is not two years old, the bulk 
of this material has been treated in the past 
year, and to discuss such premature results 
would be folly. However, even though the 
work is in its infancy, since our results at the 
present time have been so encouraging, and 
further, since it is possible that we may offer 
some new idea as to the further scope of the 
method, it is presented trusting that others 
may be stimulated along similar lines. 

As others work along the Percy plan, the 
originator will naturally be encouraged, and 
certain refinements of the method will follow. 
It was with this viewpoint that my clinic 
took up this investigation. 

We have had in all only twenty-five cases 
but have done more in the past seven months 
than in the preceding one and a half years. 
From these few cases we have in point of 
technique closely followed Percy’s teachings. 
In the first cases the copper irons were used; 
they being plunged into the mass, from which 
would roll huge clouds of smoke. This was 
before we appreciated that the real idea was 
to heat and not to carbonize, thus causing the 
operating room to be filled with fumes of 
charred flesh. The electric heating iron 
replaced the copper and with it came the 
greatest joy. This electrically heated iron 
is perfect; it can be kept at a constant low or 
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high heat, and one is freed of the worry of 
constantly changing irons. If nothing else 
comes of this elaborated heat method, this 
electric cautery will in itself stand for all 


times. We never curette, but use heat 
throughout. The low-grade, simmering heat, 


free from charring and smoke, leaving behind 
a sickly yellow color to the immediately 
surrounding tissues is that which is to be 
desired. Carbonizing the parts is to be 
avoided, since carbon is a bad conductor of 
heat and the essential point desired is a wide 
distribution of heat as far out from the in- 
volved field as possible. In the extensive, 
proliferating, external type of carcinoma, it is 
best to use the cutting blade of the cautery 
as a knife for amputation, for to destroy com- 
pletely the external growth so as to get within 
the uterus would take an interminable time. 
Another point in Percy’s plan from which 
we vary is in not routinely opening the ab- 
domen at every heat sitting. Ina case having 
a large, fungating, sloughing mass, this is 
first destroyed without section; then after 
the original growth has shriveled and the 
general condition improved, in about three 
weeks later, at the second sitting, the ab- 
domen is opened and the heat applied high 
up within the uterus, using the hand as a 
guide to the location of the cautery, as well 
as to the degree of heat. 

Two hemorrhages occurred in my cases, 
one of which ended fatally. This was in a 
very advanced and hopeless case from the 
viewpoint of cure. The nurse saw her at 
1 a.m., when she was well, but at 5 a.m., she 
was found dead, having had a profuse hamor- 
rhage. The other case was easily controlled 
by packing. I have been contemplating the 
ligation of both uterine arteries! and one 
ovarian as a prophylactic against hemorrhage 
and secondly expect to see as a result of the 
diminished blood supply a retarding influence 
follow the starvation. This in certain cases 
should be easily done by incising the perito- 
neum on the posterior surface of the broad 
ligaments just above each ureter and then 
running the finger down along its course to 
the artery in front, when with an aneurism 

1Since reading this paper, I have tied both internal iliacs and one 


ovarian in six cases. This controls the danger of secondary bleeding 
and has other virtues about which I am now preparing a paper. 
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needle, both uterine arteries could be ligated 
at a distance from the ureters. As a result of 
the liberal anastomosis it seems that one 
ovarian would be sufficient to maintain 
nutrition. 

Two vesicovaginal fistulas followed the 
use of the method. In one of these cases, 
when I[ went in from above to cure the fistula, 
which was high up, a radical removal was 
done and this is one of the uteri in which I 
was unable to find any cancer-cells. The 
other fistula case was so involved with cancer 
that it was impossible to restore and, though 
temporarily improved constitutionally, is 
now hopeless and will live only a few more 
months. 

Only in the past week, I heated a perfectly 
operable cervical carcinoma in a heavy, short- 
necked, chubby, obese woman, in which it 
was out of the question to attempt a radical, 
but in which it was perfectly safe to make an 
incision to introduce the hand as a guide to 
the hot iron. In this type of case this method 
offers hope and is the only one that could be 
safely employed. 

In point of specula, we have devised some 
slight modification of Percy’s originals. In 
large, fungating growths it is impossible to 
bring the mass in the field, so I found that in 
dividing the cylindrical speculum, converting 
it into two parts, each having a handle, that 
this obstacle was overcome. Another spec- 
ulum we have is one a little longer than the 
original, and besides being slightly conical, 
differs further in having a small projection on 
its posterior margin, which keeps the vaginal 
wall from rolling around its end, thus eliminat- 
ing the annoyance and dread of burning the 
bulging rectovaginal wall. 

Finally, as yet no true end-results can be 
deduced from my cases, but from the tem- 
porary results so far obtained, we feel en- 
couraged and believe that in Percy’s elaborate 
heat method a definite advance has been 
made in the treatment of cervical carcinoma; 
and not only is it a most valuable agent in 
managing advanced carcinoma, but when 
combined with the extensive removal of 
the uterus, our percentage of permanent 
cures will be, as we hope to show in a subse- 
quent report, definitely improved. 
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ON THE OCCURRENCE OF A NINE-MILLIMETER HUMAN EMBRYO 
IN THE MARGIN OF A FULL-TERM PLACENTA' 
By ROY L. MOODIE, Pu.D., Curcaco 
Department of Anatomy, University of Illinois 
INTRODUCTION VII. Twins —small one due to inanition. 

ANY occurrences, such as the one VIE. Anembryoma? 

suggested by the title of this paper, IX. Superfoetation: Historical discussion 

are described in medical literature, ; with review of literature. 

usually under the heading of super- X. Summary. 
foetation. However, superfoetation today is 


not widely accepted and still remains unex- 
plained. It is my intention in this paper to 
discuss briefly all the possibilities of the 
present case, without any attempt at settling 
the question as to which the conditions de- 
scribed in this paper represent. It is thought 
that an impartial account will be of greater 
value than to assume that the occurrence 
represents any one possibility. 

The finding of the small embryo in the 
margin of the placenta of a full-term child was 
quite accidental, and it is possible that an 
examination of a large series of placentze may 
reveal other occurrences of a similar nature, 
and thus help in the solution of a difficult 
problem. The anatomy of the embryo and 
its position in the deciduous membranes all 
point to an unusual state of affairs. 

The case described below is so unique and 
the clinical history so complete that the 
writer ventures to add yet another paper to 
the long list of contributions issued during 
the last 2,500 years on a subject which is 
as yet unsettled. The question at issue is 
whether superfoetation may occur in a preg- 
nant uterus after the fourth or fifth month of 
pregnancy. 

The various means suggested for the ex- 
planation of this case are given in the follow- 
ing outline, and each subject is discussed below 
with references to the literature. 

I. History of the case. 

II. The placenta and the finding 

embryo. 

III. Anatomy of the embryo. 

IV. The embedding of the ovum. 

V. Parthenogenesis. 

VI. Fertilized polar body. 


of the 


1 Read by invitation before the Chicago Gynecological Society, February 18, to15. 


I. HISTORY OF THE 
It has been possible to secure all clinical 
data necessary for describing the case. The 
mother of the child herself furnished most 
of the data herewith given, with the express 
purpose of being included in this account. 


CASE 


The patient, age 35, primipara, a large healthy 
woman, was admitted to the Texas Baptist Me- 
morial Sanitarium of Dallas, Texas, January 18, ror4, 
at 6 p.m. She had suspected complications in labor 
because of oedema of the feet and legs. Urinalysis 
showed albumin present; no casts. Temperature 
99.2°; pulse 82; respiration 26. Labor began, first 
stage, 10 a.m., January 20, 1914; membranes 
ruptured, 4 a.m., January 21, 1914. The child was 
born on January 21, in normal, spontaneous 
delivery, at 9:40 a.m., with an unusually large 
amount of liquor amnii. The placenta was delivered 
spontaneously at 9:50 a.m. and was sent to the 
anatomical laboratory before noon. The child, 
female, was apparently normal in every respect: 
weight, 9 pounds 3!'2 ounces, with an abundant 
growth of very dark hair. The baby gained rapidly 
and at the end of the first week showed an increase 
of 3! ounces in weight (9 pounds 7 ounces). 

The last menstrual period of the patient was 
April 19, 1913, and no discharge since that time up 
to the time of delivery save an unstained leucor- 
rhocal discharge. About three weeks after patient 
counts her pregnancy began, early morning nausea 
was experienced, but no vomiting ever, save on the 
morning of delivery. Urination during pregnancy, 
copious. Patient’s health had been better during 
pregnancy than during any other period of her life. 
During the first weeks of December, 1913, patient 
developed bearing-down pains, stopped housework, 
and went to bed for the greater part of the time 
though not constantly. The patient considered 
this condition due to a bad spell of diarrhora which 
began after Thanksgiving and continued for 24 
hours. No headaches during pregnancy. Breasts 
began aching about the third month of pregnancy 
and ached up to the sixth or seventh month. Coitus 
was indulged in up to within about three months 
of the birth of the child. 


(See discussion p. 627.) 
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Patient before marriage had been operated on 
by the same physician who attended her in labor. 
At that time, May 16, 1910, appendectomy, curet- 
tage, resection of the left fallopian tube, removal of 
left ovary, and removal of cyst from right ovary, 
were performed. The attending physician informs 
me that neither at the curettage nor during parturi- 
tion were there any indications of a bicornate or 
bipartite uterus, and if present it would probably 
have been indicated in curettage, though not 
necessarily so. 


Il. THE PLACENTA AND THE FINDING OF THE 
EMBRYO 

The placenta was received in the laboratory 
a few hours after delivery and was examined 
while fresh. During the course of class work 
in embryology we were looking for the yolk- 
sac which is stated to occur commonly near 
Schultze’s fold (12, Fig. 202; 18, p. 173; 8, 
Fig. 67). A small yellowish body was noted 
on the extreme margin of the placenta, oppo- 
site the well-developed amnion fold of 
Schultze, which on examination was found 
to be embedded under the amniotic and on 
the chorionic membranes directly adjacent 
to one of the large marginal cotyledons (45x46 
mm.); or, in other words, it occupied the 
exact site of the yolk-sac. The object was 
carefully removed and, on examination under 
a binocular, attention was immediately called 
to the possibility of its being embryonic in 
origin by the slightly pigmented optic vesicles 
as shown in Figs. rand 2. It was immediately 
fixed in formalin, carefully studied, measured, 
and sectioned. The results are shown below. 

The placenta is quite normal in appearance 
and compares very favorably with that 
figured by Grosser (12, Fig. 195) and DeLee, 
(8, Fig. 60), so much so that reference may be 
made to these figures for an idea of the ap- 
pearance of the present placenta. It is 
slightly oval, measuring 21 cm. x 19 cm. which 
according to Grosser is approximately the 
normal size of the placenta. ‘‘Durch- 
«chnittlich hat sie (placenta) etwa 16 bis 20 cm. 
Durchmesser, doch kann dieser noch nor- 
malerweise 15 oder 25 cm. betragen.”’ (Grosser, 
12, p. 260.) 

The cord is attached acentrally, being 8 cm. 
from the nearest margin. The fold which 
has been identified as that of Schultze! is 


1 Schultzesche Amnionfalte of Grosser, p. 274, Fig. 202, S. F. 


well developed and was attached rather high 
up on the side of the umbilical cord.2. The 
yolk-sac was not found, although it is figured 
in this place by Grosser (12, Fig. 202, Nb) 
and is stated by him to occur commonly in 
this place. ‘‘Der Dottersack oder das Nabel- 
blaschen, Vesicula umbilicalis, ist ein kon- 
stanter Bestandteil der reifen Nachgeburt, 
der sich aber durch seine Kleinheit und sein 
unscheinbares Aussehen der Beobachtung 
leicht entzieht. Er liegt zwischen Chorion 
und Amnion, aber ohne dass sich eine be- 
stimmte Gesetzmissigkeit fiir seine Lokalisa- 
tion aufstellen liesse.”’ (12, p. 276). 

It was directly opposite the fold of Schultze 
that the small embryo was found embedded 
between the chorionic and amniotic mem- 
branes, enclosed in a sac to the walls of which 
it was slightly adherent (Figs. 3 and 4). The 
embryo lay immediately adjacent to the large 
cotyledon represented in Figs. 3 and 4 (C). 
These figures show the opening from which 
the embryo was taken. It will be noted that 
it was embedded on the extreme margin of 
the placenta, corresponding to the point in 
Grosser’s Fig. 202, where the membranes 
begin to wrinkle immediately above the 
legend. 

The umbilical cord measures 57 cm. in 
length, which is the average length, the distal 
diameter being 12 mm. In appearance it 
was perfectly normal. Grosser (12, p. 271) 
gives the measurements of the umbilical cord 
as having a length of about 50 cm. and a 
thickness of 144 cm. Minot (24, p. 360), after 
commenting on the variability of the cord, 
says, “It is usually about 55 cm. long, and 
12 mm. thick.” 

It was not possible to determine the point 
of attachment of the placenta to the uterus 
(Grosser, 12, Figs. 180 and 181), although 
inquiries were made as to this point in the 
hope that previous palpations might have 
determined something. It is quite important 
that this be known, but it is, of course, not 
possible. 

Many other placente have been examined 
in the hopes of securing another such embryo 
as the one herewith described, but the case 


2Ein Leitgebild zur Aufsuchung des Nabelblischens stellt die 
Schultzesche Amnionfalte dar (12, p. 278). 
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seems to be, so far as I can learn, unique, 
although the occurrence reported by Schultze 
(1866) approaches this condition. 

Ill. ANATOMY OF THE EMBRYO 

The embryo, which is slightly flattened 
laterally, lay loosely in a sac, to the mem- 
branes of which it was slightly adherent. 
The external features may be readily seen in 
Figs. 1 and 2, for which I am indebted to Pro- 
fessor Hardesty of Tulane University, as 
well as for assistance in sectioning the embryo. 
A careful study of the external features recalls 
the stage Ma3 of Hochstetter.!. Although it 
is not so mature, it corresponds more closely, 
perhaps, to the embryo figured herewith. It 
is to be noticed, however, that while they 
correspond in measurement and_ general 
degree of development, there are important 
differences. For instance, in the present 
embryo, the gill arches, the mandibular cleft, 
the limb buds, the somites, the eye, heart, 
and other features are not so strongly devel- 
oped and seem to point toward arrested de- 
velopment. Doctor Hardesty suggested this 
possibility from an examination of a few of 
the sections, on account of the presence of a 
large amount of infiltrated, undifferentiated 
cells in the cavities of the neural tube, heart, 
etc. I had independently arrived at a similar 
conclusion from a study of the series of sec- 
tions. The limb buds ‘‘b”’ were pressed into 
the side of the body of the embryo, making a 
sharply defined crescent-shaped depression. 
The anterior end of the neural tube is well 
differentiated, at least externally, as may be 
seen by reference to Figs. 1 and 2, where the 
external contours of the primary encephalic 
vesicles are rather sharply marked. 

The neural tube on cross section shows 
little definite structure, being so infiltrated 
with undifferentiated cells, Figs. 6, 7, 8, 9. 
It is slightly flattened in all the sections. 

The notochord, though very small, is present 
throughout the body sections. ‘The gill 
clefts, which are in reality furrows, are in- 
dicated in the sections as slight ectodermal 
thickenings. I am unable to find any indica- 
tion of what I feel sure are intestinal struc- 


1 Normal-tafel of Keibel and Elze, Figs. 18, 17d, and 17v, plate 41; 
copied by Keibel and Mall, vol. i, p. 73. 
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Fig. 1. Left lateral view of the nine-millimeter human 
embryo. X 5. b, Anterior limb bud; c, caudal filament; 
h, heart; 0, undeveloped and undifferentiated yolk-sac 
and belly stalk. 


Fig. 2. Right lateral view of the embryo. Legend as 
above. X 5. 
tures. The feature marked “o” in Figs. 1 and 


2 is interpreted as undeveloped yolk-sac and 
belly stalk. The structure *‘c,” Fig. 1, is 
possibly the caudal filament. 

The embryo looks as though it might have 
attained an age of four or five weeks, but the 
conditions of arrested development noted 
above may and probably do indicate a greater 
age for the specimen. If we allow three 
months for the age of the embryo, which may 
satisfy all the requirements of arrested 
development, the case nevertheless clearly 
indicates that either the embryo was formed 
in the uterus when the first foetus was about 
180 days old or else it was older than 3 months 
and represents a twin. If we take the last 
menstrual time in which conception may have 
occurred, we have a duration of pregnancy of 
270 days, i.e., to January 21, 1914, which 
is the average length of pregnancy, the ex- 
tremes being 220 and 330 days (DeLee). 

It is interesting to note that the nuclei of 
the body tissues were all living at the time of 
fixation; the red blood-cells were unmodified 
and the tissues show no especial indication 
of the infiltration of leucocytes. It has been 
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suggested that this condition may be due to 
imbibition of fluids from the membranes in 
which it lay. This is assuming that the life 
of the embryo was extinct and that we have 
here a natural plasma culture. It will at least 
be interesting to consider this. Is this 
possible? If the embryo were dead how are 
we going to account for the presence of the 
red blood-cells in the yolk-sac and body stalk 
which were living at the time of fixation and 
which occupied a definite blood-channel? 
The cavities of the blood-vessels themselves 
are patent and there is no blocking of the 
blood-channels such as would probably occur 
if the embryo were dead. That it is not a 
foetus papyraceous will be evident from the 
presence of these living tissues. Foetus 
papyraceous is usually defined as “one of twin 
foetuses which has died and been pressed flat 
against the wall of the uterus,” etc. This 
embryo under consideration was not dead and 
it was not especially flattened, as may be seen 
from an examination of the drawings of the 
cross sections (Figs. 6 and 7). The condition 
of the blood-cells in the blood-channel in 
the yolk-sac is shown in Fig. 9, and the nuclei 
of the neural region in Fig. 8. There are a few 
leucocytes in the region of the yolk-sac but 
they do not appear to be of the army of inva- 
sion as would occur if the embryo were dead. 


IV. THE EMBEDDING OF THE OVUM 


It is important to note that the embryo 
was found on the f@ial surface of the placenta. 
Just how it reached this point is, of course, a 
matter of speculation. If we assume that 
the attachment of the uterus was in the 
normal position, i.e. on the posterior wall 
(12, Figs. 180 and 181), the ovum very readily 
may have embedded itself in the decidua, 
instead of in the uterine mucosa. I do not 
know of a case in the literature of the em- 
bedding of an ovum in other than the mucous 
membrane of either the uterus, tube, ovary, or 
peritoneum, although Hufimann (1913) sug- 
gests such a possibility. Webster (30) in a 
study of ovarian pregnancy reached the con- 
clusion that embedding areas were formed of 
miillerian tissue, which may occur in detached 
portions at almost any place in the uterine 
region, and that the implantation of an ovum 
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in other than miillerian tissue is improbable. 
Nidification in deciduous membranes is very 
uncertain but seems to have occurred in this 
case provided this is not a twin pregnancy. 
This position of the embryo may possibly 
account for the peculiar undeveloped external 
form of the embryo as well as for the absence 
of embryonic decidua. Lacking the nutrition 
which it would derive from the vascular 
supply of the uterine mucosa the embryo 
failed to develop normally, and presents an 
appearance of arrested development. 

The only membrane which could at all be 
called embryonic decidua was a very thin 
glistening membrane (possibly representing 
the amnion) rather tightly investing the 
embryo, unattached either to the placenta of 
the full-term child or to the embryo itself, 
except for a few slight adhesions to the 
amniotic and chorionic membranes in which 
the ovum was embedded. 

The presence of undegenerated red blood- 
cells in the yolk-sac would indicate that 
the embryo was living at the time of the 
birth of the child. 


V. . PARTHENOGENESIS 


That the small embryo found embedded 
in the margin of the full-term placenta was 
due to parthenogenetic development may be 
suggested as a possible explanation. 

This assumption would, of course, involve 
ovulation during pregnancy, nidification of 
the egg in decidua as well as parthenogenetic 
development, no one of which has_ been 
settled. Nidification in the decidua has 
already been referred to, and ovulation during 
pregnancy will be discussed under the heading 
of superfoetation. Parthenogenesis in ver- 
tebrates and especially in the human species 
is in an unsettled condition. Bonnet (6) has 
reviewed all of the literature (161 titles) up 
to 1899 and concludes that parthenogenesis 
among the vertebrates is uncertain, although 
it has been suggested for all groups of verte- 
brates, except man. Bonnet (6, p. 860) says: 
“Es besteht nach unserem gegenwirtigen 
Wissen keine Berechtigung, bei Wirbeltieren 
mit Einschluss des Menschen von partheno- 
genetischen Vorgaéngen zu reden.” 

Leo Loeb (20) has described what he 
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Fig. 3. A normal human embryo, age 25 to 30 days; 
length, 4.4 to 5 mm. Introduced for comparison with 
the embryo which was found embedded in the margin of 
the placenta. Published by courtesy of Prof. A. C. 
Eycleshymer. 


regards as a true case of parthenogenesis in 
the guinea pig. His conclusions are so widely 
known that it will suffice to say here that he 
regards chorio-epitheliomata and _ teratoid 
tumors as derived from parthenogenetically 
developed ova. 

In attempting to explain the present case by 
parthenogenesis it should be remembered 
from the clinical history that fertilization of 
a normal ovum by spermatozoa was possible 
in so far as the presence of the spermatozoa 
was concerned. As to how the spermatozoa 
reached the ovum we are not in a position to 
state, but I am not ready to admit that such 
a union in a well-filled uterus is utterly im- 
possible. 


VI. FERTILIZED 

It is not the purpose here to discuss the 
parthenogenetic development of the ovum 
through the retention of the first polar body, 
but to cite an instance from the literature 
which will establish the possibility of the 
fertilization of a polar body by spermatozoa 
at the same or a later time than the formation 
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Fig. 4 (above). Photograph of the margin of the 
placenta in which the embryo was embedded at F. F, 
opening from which the embryo was removed. V, 
placental vein. X, Y, outline of the underlying cotyledon 
against which the embryo rested. 


Fig. 5. Photograph of the edge of the placenta with the 
amniotic membranes reflected to show the marginal 


cotyledon, C, against which the embryo rested. A, B, 
limits of the marginal cotyledon. C, cotyledon; D, 
opening in the reflected membranes from which the embryo 
was taken; E, point on the cotyledon against which the 
embryo rested: H, reflected membranes; M, maternal 
surface of the cotyledon. 


of the first foetus. This involves the next 
possible explanation, that of unequal twins. 

Sobotta (28) regards the fertilization of the 
polar body in the mouse and other verte- 
brates as readily possible, since this structure 
in the mouse is quite large, but has not ob- 
served such an occurrence. I have not been 
able to find an actual case of the fertilization 
of the polar body in the literature. 


VII. TWINS—SMALL ONE DUE TO INANITION 

It has been suggested that the baby was not 
normal but rather supernormal, as indicated 
by: (1) abundant growth of dark hair; (2) 
slightly excessive weight; and (3) it gained 
rapidly, 314 ounces the first week. All of these 
point to the child being the dominant twin, 
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Fig. 6. 


Neupal 


as though it had an extra supply of nourish- 
ment on which to draw. These may, however, 
be explained on the basis of the vigorous con- 
stitution of the mother. 

The possibility of the existence of one of the 
twins unabsorbed for many months involves 
a high degree of retarded development due to 
an excessive amount of inanition. Jackson 
(17) has recently found in his work on the 
feeding of white rats that postnatal growth 
may be reduced 36 per cent by inanition. 
May we say that a higher degree of retarded 
development is possible during prenatal 
development? If the smaller twin (the em- 
bryo) was due to a fertilized polar body it may 
be that such a high degree of arrested develop- 
ment, as is indicated by the embryo, was 
possible. The embryo seems to have ceased 
all growth when it attained the four or five 
weeks’ stage of normal development. The 
possibility of the life of the embryonic cells 
being maintained by imbibition from the 
surrounding tissues has already been dis- 
cussed. 

VIII. AN EMBRYOMA? 

If, as Loeb and others think, embryomata 
are due to the development of parthenogenetic 
ova, the present instance has already been 
discussed. Bonnet (6, p. 861), Marchand, 
and others, however, have assumed the origin 
of teratomata as due to misplaced blastomeres. 
Others have assumed a parasitic origin for 
these objects. Schultze, Martin, and others 
have described a variety of teratomata, but 
none, so far as I am aware, have assumed 
anything like a complete embryonic form. 


IX. SUPERFC@TATION: HISTORICAL DISCUS- 
SION WITH REVIEW OF LITERATURE 

Superfoetation may be regarded as a con- 
dition of the uterus wherein there are present 
two or more foetuses of different ages due to 
the fertilization of ova liberated at successive 
or different periods of ovulation. This con- 
dition is thus clearly distinguished from super- 
fecundation where the ova concerned are 


Fig. 6. Section through the body of the embryo at the 
region of the belly stalk. Note the blood-channel in the 
yolk-sac filled with blood-cells (shown enlarged in Fig. 9), 
the infiltrated neural tube and the sharply defined nuclei. 
which are shown on an enlarged scale in Fig. 8. 
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liberated at a single ovulation and are fer- 
tilized by different or successive acts of 
coition. 

The condition known as superfeetation is 
difficult to distinguish from the formation of 
dichorionic twins; in fact, it is clearly evident 
that some dichorionic twins are due to the 
fertilization of ova liberated at successive 
periods of ovulation. The early fusion of 
the placentz may even cause them to appear 
as duplicate twins. Foetuses varying in age 
from a few days to several months are now 
known to have occupied a single normal uterus 
at one time, and on this basis is established our 
present conception of this obscure subject. 
Our present knowledge is, however, far from 
being free from objections; the chief desidera- 
tum being accurate clinical observations 
which will bring the subject above the surface 
of a mere probability. 

Superfoetation in a normal human uterus 
has been held by many to be impossible after 
the fourth month of pregnancy; or after the 
apposition of the decidua reflexa and decidua 
vera (parietalis) between which there is no 
adhesion (Minot,' 24, p. 20) except at the 
closing ring of Nitabuch-Winkler (12, Figs. 
170 and 182, N.E.). At the present day the 
actual occurrence of superfoetation is regarded 
by many with suspicion. It involves ovula- 
tion during pregnancy and the embedding of 
an ovum in a cavity which is already well 
filled by a previously formed foetus. 

Ovulation during pregnancy has_ been 
reported by Ravano (25), but the introduc- 
tion of ova into a four or five months’ pregnant 
uterus is doubted by many. The passage of 
spermatozoa into a pregnant uterus is easily 
possible since there is no obstructing tissue 
or set of tissues which would bar their entrance 
excepting the mucous plug in the cervix 
(Minot, 24). The possibility of superfocta- 
tion is thus rendered probable, and all that 
remains to establish the subject on a secure 
basis is accurate observation of the occurrence 
of such a condition. 

Superfoetation is among the oldest known 
medical subjects, and is discussed in many 
of the writings of the ancients. It has been 


1 Minot (24, p. 19) says that before the sixth month the decidua 
reflexa is absorbed. 
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Fig. 7. A section through the posterior portion of the 
embryo showing the condition of the tissues and indicating 
a greater amount of infiltration of undifferentiated cells. 
The nuclei are still sharply defined, and the blood-chan- 
nels are open. 


impossible for the writer to find in the litera- 
ture any mention of this subject among the 
Assyrians or Egyptians, though it may easily 
have been known to them. 

It was well known to the early Greeks and 
they may have derived a part of their 
knowledge from their predecessors, as well 
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Fig. 8. The upper portion of Fig. 6, shown enlarged to 
give an idea of the heavily stained nuclei, the details of 
the notochordal region and the structure of the neural 
tube (N.t.). It is evident that the nuceli were living at the 
time of fixation. Whether they were kept alive by im- 
bibition from the body fluids of the mother and child or 
whether its life was intrinsic is uncertain. MM, myotome; 
N, notochord. 


as from neighboring nations, though knowl- 
edge in those days traveled slowly. Medicine 
has inherited from the writings of Hippoc- 
rates (470-361 B.C.) and his followers 
extensive records of sound observation and 
experience, and to Hippocrates, Gould (10), 
Bierbaum (4), and others refer a discussion 
“On Superfoetation,” and this essay is in- 
cluded in many editions of the writings com- 
monly attributed to him. Adams (1), how- 
ever, says that this dissertation is a spurious 
work and that it is not included in the more 
authentic editions of Hippocrates.  Littré 
refers the treatise to Leophanes. The essay 
is not included in the Greek edition (1679) 
of Hippocrates to which Thave had access, but 
it is included in many translations. Whether 
we owe this treatise to Hippocrates or not 
it is still certain that superfoetation was well 
known among the Greeks, and it probably is 
of great antiquity. Gould (10) says that 
the Romans had laws establishing the rights 
of succession in cases of superfoetal births. 
Aristotle (2) mentions superfoetation twice 
in his History of Animals. Pliny the Elder 
(79-23 A.D.) refers to it in his Natural 
History. Since these early writers, hundreds 
of references have been made to occurrences 
of superfcetation by medical men writing in 
nine different languages. The majority of 
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Fig. 9. An enlargement of the lower portion of Fig. 6, 
including the blood-channel in the yolk-sac. The figure 
shows the form of the erythrocytes and strands of fibrin. 
Leucocytes are rare, there being but two evident in the 
region shown. ‘The living erythrocytes indicate, probably, 
a slightly pulsating power in the vascular structures. It 
is possible, however, that the erythrocytes reached this 
channel by diapedesis from the foetal or maternal vessels. 
B.c., blood-cells. 


these latter papers are listed in the Surgeon- 
General's Index Catalogue. 

No attempt has been made to construct a 
complete bibliography, since this would be 
useless repetition. Over two hundred titles 
are listed by the Surgeon-General’s Index 
Catalogue and it has been thought best to give 
here only those papers which are not readily 
found, those which give reviews of cases, and 
those which have any considerable biblio- 
graphic matter. 

A review of all the papers has not been 
possible since many of them are not readily 
available, and the value of such a review is 
doubtful. Bierbaum (4), Bonnar (5), Schultze 
(26), Herzog (14), and others have reviewed 
the cases given in the literature sufficiently 
for our purpose. Many of the papers (about 
100) listed in the Surgeon-General’s Index Cat- 
alogue have been read and have been found for 
the most part to be hasty accounts of obser- 
vations made generally by physicians in the 
course of their practice. Of the accuracy of 


observations of many of them there seems to 
be no doubt. 
Superfoetation has been observed by King 
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(1g) recently in the albino rat, 
smith (3) in the sheep, and by others in the 
cat. Observations on superfoetation in the 
human species have included every possible 
gradation from twins of different color, or 
foetuses and child of different ages, to a late 
foetus in the margin of whose placenta was 
embedded a nine-millimeter embryo as_ ob- 
served and described by Schultze (26). 
Schultze (26) and Herzog (14) are the only 
writers so far read who have employed 
figures to illustrate their subject. Schultze 
figured very clearly in a lithographic plate 
(Tafel I) the placenta in the margin of which 
the embryo was embedded. This is a very 
close approach to the case cited in the body 
of this article. 

In point of interest the paper by Schultze 
(26) stands our preéminent. In his intro- 
ductory paragraph he says: ‘Die Nachge- 
burt eines reifen oder der Reife nahen Kindes 
im iningen Gewebszusammenhang mit einem 
Ki, welches ohne alle Spuren von Faulniss 
einen wohlgeformten, neun-millimeter langen, 
héchstens sechswochentlichen Embryo ent- 
hailt—beim Anblick eines solchen Praparates 
driangt wohl jedem sich die Frage auf: 
Sollten nicht die Ausgangsterminie der Ent- 
wicklung dieser beiden Kier mehrere Monate 
auseinanderliegen?”’ 

After discussing several described cases of 
superfoetation and pointing out the possibility 
of superfoetation and superfoecundation he 
adds: ‘Ich glaube das von all auf Superfocta- 
tion verdiachtig gewesen Fallen fiir mein 
Praparat dieser Verdacht am meisten ge 
rechtfertigt war; genaue Untersuchung konnte 
denselben beseitigen. Es liegt also die Frage 
der Superfoetation genau noch so, wie ich 
einige Seiten friiher ausgesprochen habe. 
Thre Moglichkeit kam a priori nicht in Abrede 
gestellt werden, aber kein bisher beobachteter 
Fall bleibt vor strenger Kritik auf Super- 
felation verddchtig.”’ (Schultze, 26, p. 22.) 


by Arrow- 


X. SUMMARY 
Five possibilities are suggested in explana- 
tion of the occurrence of the nine-millimeter 
human embryo in the margin of a full-term 
placenta: (1) Parthenogenetic development; 
(2) a fertilized polar body; (3) unequal twins; 
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(4) an embryoma; or (5) superfoctation. 
None of these five points are settled. 

An examination of a large series of placentie 
may result in further discoveries of a similar 
nature. 
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BONE-CYSTS 


By MARCUS SKINNER, M.D., Liverpoot, ENGLAND 


From the Orthopedic Clinic of the Children’s Hospital, Boston 


“A ASES of benign bone-cyst have been 

reported from time to time since 

1876, when Virchow described two 

cases that had been discovered by 

him at necropsy and subsequently studied. 

Since that time there appears in the literature 

some seventy-four cases, some of which, 

considered in the light of recent study, should 
hardly be classified as true benign cysts. 

Unfortunately, however, these interesting 
lesions are sufficiently rare to have prevented 
any one individual seeing very many, and as 
a result our knowledge of the etiology and to 
some extent the pathology as well, has suf- 
fered. Thus our knowledge of osseous cysts 
warrants a report of such cases. In this 
paper no effort is made at statistical study, 
but it is merely a brief résumé of the know]- 
edge gained from the reported cases, together 
with the consideration of five cases that I 
have observed recently in the Boston Chil- 
dren’s Hospital. 

Virchow, from a study of his two cases, 
concluded that the cystic formation was due 
to misplaced islands of epiphyseal cartilage 
undergoing liquefaction. He found in both 


of his cases cartilaginous elements in the 
cyst-wall. 


Since more cases have’ been 


studied it has been found that it is in only 
a small percentage of cases that such car- 
tilaginous elements can be demonstrated, 
and then only in cases occurring near the 
epiphysis. Bloodgood, who has made a 
careful pathological study, believes that even 
in those cases where cartilage has been dem- 
onstrated it has not been found in sufficient 
quantity to warrant the assumption that 
liquefaction of the cartilage was the cause of 
the cyst. It cannot be denied, however, 
that these cysts are prone to occur just where 
misplaced cartilaginous elements are often 
seen. I have in mind a recent case in a 
rickety child in which the réntgenogram 
showed a triangular area of decreased radi- 
ability about one-half cm. in diameter in the 
inner tuberosity of the tibia. This area was 
clearly defined. When cut down upon, a 
material was removed which, on microscopic 
examination, proved to be cartilage. 

Again, it is hardly to be doubted that cysts 
follow trauma. In this class there is hemor- 
rhage into the medulla, absorption of the 
trabecule, and a rarefying osteitis. Fujii 
has recently reported such a case, and in one 
of my cases there is a distinct history of 
trauma. 
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Case 1. 


Fig. 1. 
degree of impaction and ‘‘mushrooming”’ of the fragment. 


Note spontaneous fracture, with slight 


In the ostitis fibrosa of von Recklinghausen 
there is practically always some degree of 
cystic formation, and this has unfortunately 
led to the application of the term ‘‘ostitis 
fibrosa”’ to all the benign cysts found in chil- 
dren, which cysts seem to be dependent upon 
no systemic disturbance whatever. Ostitis 
fibrosa, as described by von Recklinghausen, 
is a disease of the general skeleton with local 
manifestations, and the cyst formation is 
secondary. Multiple benign cysts of what 
we may call the idiopathic variety are ex- 
tremely rare. Von Recklinghausen’s disease 
is a medullary fibrosis, characterized by a 
tendency to form cysts and often involving 
the cortex to a mild degree. Sections from 
these lesions have often showed giant cells, 
and one should be careful in this condition 
in not interpreting the presence of these giant 
cells as meaning a priori malignancy. From 
the reported cases it would appear that ostitis 
fibrosa has a tendency to occur a little later in 
life than the type of cyst first described by 
Virchow. However, von Heberer reports a 
case that could be traced back as far as the 
third year of life. 

Cysts have been noted in osteomalacia. 
This is a condition that would not lead one 
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Case rt. 
showing how well the bone has filled in. 


Fig. 2. 


Réntgenogram at the end of 6 months 


to expect cystic formation. Pathologically, 
osteomalacia is a disease characterized by a 
hyperplastic medullary process, the medulla 
increasing in size as the cortex diminishes 
in thickness. Thus we see that this condition 
is essentially a hypergenetic one.  Blood- 
good cites the cases of Engel and Hirschberg, 
the former's case being definitely shown to be 
osteomalacia by both history and pathological 
examination. At necropsy of this case mul- 
tiple cysts were found. 

Paget’s disease of bone is another hyper- 
plastic condition in which cysts have been 
reported. The cases reported are hardly 
typical, and it is probable that cyst formation 
in Paget’s disease is extremely rare. 

Parasitic cysts are fairly common, due most 
frequently to the echinococcus hydatidosus 
or the cysticercus. In these cases the fluid 
may be clear, and in some cases show a 
characteristic two layers in the cyst-wall. 
Often, instead of this clear fluid in which 
the hooklets or scolices may be readily found, 
the contents may be inspissated and caseous 
to such an extent as to simulate closely a 
tuberculous process. In this type of case the 
hooklets are not so easily found, as the parasite 
is dead and prolonged search may be neces- 











CVE: SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 3. Case 2. Cyst of the left femur. Notice the slight 
trabeculation. This cyst might be easily mistaken for 
giant-cell sarcoma. 


sary. A low-grade osteomyelitic process has 
been known to develop at the site of these 
parasitic cysts, which might obscure the diag- 
nosis to some extent. 

In summing up the etiology it would appear 
that benign bone-cysts may result from several 
different factors, and that certain cysts are a 
part of a constitutional disease. It seems 
to be the tendency to consider the cases 
occurring in young individuals as a low-grade 
inflammatory process, followed by absorption 
and liquefaction. Cases 1 and 2, 4 and 5, 
I think should be placed in this class; Case 
3 in that class associated with ostitis fibrosa. 


PATHOLOGY 
Not considering the cystic change some- 
times occurring in sarcoma and in other bone- 
tumors, the fluid contents of these cysts at 
operation are never distinctly haemorrhagic. 
The fluid varies in consistency and _ color, 





but is usually thin and serosanguineous. 
Blood-cells and coagula are occasionally seen. 
Blood-cells could not be demonstrated in the 
material obtained from Case 2, though the 
fluid looked hemorrhagic. Cartilage may 
be demonstrated in the cyst-wall in small 
quantities, but most cysts do not show such 
structure; in fact, none of our cases showed 
cartilage, nor did they show giant cells which 
are often found. Often there is a definite 
lining membrane which is usually friable. 
Of the three cases reported by Mr. Robert 
Jones and David Morgan, only one showed a 
distinct lining membrane. The cavity of the 
cyst may show a myxomatous or soft fibrous 
material such as was noticed in Case 3. 
The cavity may be trabeculated by osseous 
structure, as in the case .of Beck. This 
trabeculation sometimes makes the cyst 
multilocular. The periosteum is usually nor- 
mal or thin: the cortex shows thinning, and 
often adapts itself to fusiform enlargement 
to a marked degree before undergoing spon- 
taneous fracture. In most of the cases the 
cyst is situated near the epiphysis of the bone, 
though some occurred in the shaft. The 
long pipe bones are the ones usually affected, 
particularly the femur, humerus, and_ the 
bones of the leg. Busi has had the unusual 
experience of seeing several cysts of the 
mandible. The age at which these cysts 
are prone to occur is usually during the first 
two decades of life, more cases occurring up 
to ten years than between ten and twenty. 
The condition is sometimes seen after twenty, 
as in Koenig’s case, his patient being forty. 
Usually, however, the disease manifests it- 
self before complete epiphyseal ossification. 
Thus we see that the time of onset does not 
differ materially from that of sarcomata, a 
fact that must always be taken into considera- 
tion in the differential diagnosis. Perhaps 
the first sign of trouble is limp, if the lesion 
is in the lower extremity. At times nothing 
is noticeable but this limping for several 
months. Three out of five of our cases 
showed limping as the first symptom. When 
the condition has progressed very far there 
is tenderness and a certain amount of pain. 
A large number of cases have been ushered 
in clinically by spontaneous fracture, as in 
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Case 1, the fracture resulting from a very 
slight trauma. At times there is swelling, 
but this is usually a late sign. In one of this 
series, swelling was the first thing noticed, 
while in two of the cases there was no visible 
enlargement. In Case 2, where there was a 
large cyst below the trochanter, the cir- 
cumference of the affected side over the cyst 
was .75 cm. greater than a similar measure- 
ment on the other side. This was negligible. 

Pain is often inconstant and often paroxys- 
mal in character. It is rarely very acute. 
It may be referred, as in Case 2, the pain being 
referred to the hip-joint and the inguinal 
region of the affected side, the cyst being well 
below the trochanter. In this case also there 
was an elevation of temperature to 102° F. 
several days before operation, accompanied by 
increased tenderness over the cyst and com- 
plaint of throbbing pain. From these symp- 
toms we thought that an infected cyst would 
be found at operation, in spite of the fact 
that these cysts are usually sterile. There 
was no infection, however, no growth being 
gotten from the fluid. There is no symptom 
or sign which is constant enough to be termed 
characteristic of these lesions. 

The diagnosis of benign cyst is established 
chiefly on the X-ray examination, but ulti- 
mate diagnosis must be made at operation. 
In the differential X-ray diagnosis medullary 
sarcoma, single myeloma, tuberculosis, central] 
necrosis, and some cases of bone abscess 
must be taken into consideration, the difficul- 
ties of differential diagnosis being in the 
order named. The chief difficulty in diag- 
nosis will be between giant-cell sarcoma in 
volving the medulla, the two conditions pre- 
senting much the same picture. However, 
cysts as a rule have a more definite outline; 
they are translucent, and the expansion of the 
cortex is fairly even. The cavity may show 
trabeculation, but this is not so distinct or 
so constant as the trabeculation seen in 
medullary sarcoma (Fig. 10). The Italians 
lay emphasis on the marked trabeculation 
of some cases of sarcoma as being most diag- 
nostic. From the cases which we have 
studied here, this seems true. When occur- 
ring near the epiphyseal line the cyst does not 
show any tendency to invade the line. 
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Case 2. In this the bone has filled in very well. 


lig. 4. 
X-ray taken three months after operation. 


The more malignant signs of sarcoma are 
easily differentiated by réntgenoscopy, for 
in these there is usually more involvement of 
one side of the bone, and translucency is not 
present. In these cases there is diminished 
radiability of the tumor as a whole. 

To exclude myeloma one should X-ray 
the general skeleton for other foci and examine 
the urine for Bence-Jones bodies. Myeloma 
usually Shows multiple lesions, and the finding 
of the proteid of Bence-Jones is pathogno- 
monic of this condition. 

Low-grade bone abscess can be ditferenti- 
iated by the thickening rather than a thin- 
ning of the cortex forming the wall of the 
cavity. 

Though not much attention has been given 
in the literature to the exclusion of tuber- 
culosis, the réntgenogram in Fig. 9 of the 
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Fig. 5. 
Fig. 5. Case 3. Notice the very regular outlines of the 
cyst. Marked translucence and absence of trabeculation. 


Note the fact that there is no invasion of the epiphysis. 


tibia of a boy 3% years of age, forced a 
consideration of bone-cyst. Clinically this 
patient showed a slightly swollen and tender 
ankle, but the ankle-joint did not show the 
restriction of motion that one would expect 
to find in a tuberculous condition. This boy 
gave a history of slight limp for two years 
before he was admitted to the clinic. The 
X-ray did not show the irregular borders 
usually seen in tuberculosis, and there was a 
mottling present. The thinning of the fibula 
opposite the tibial lesion could not be ex- 
plained except from pressure — this point 
naturally suggesting sarcoma. The cavity 
in this case showed a tendency to extend up 
and down the medulla rather than to en- 
large laterally, such lateral enlargement in 
the opinion of Bloodgood being in favor of 
medullary sarcoma rather than cyst. The 
striking point in the réntgenogram is the fact 
that the process has invaded and has gone 
through the epiphysis. From this alone we 
made a tentative diagnosis of tuberculosis, 
and operation verified the diagnosis, the 
cavity being full of caseous material which was 
tuberculous. 

Perhaps the best diagnostic suggestion 
is to use the X-ray freely in vague conditions 
referable to the long bones in children, and 


Fig. 6. Fig. 7. 


Fig. 6. Case 3. The bone has hardened and ossification 
has taken place, three months after operation. 
Fig. 7. Case 4. Cyst of the internal cuneiform. 


then not to be too dogmatic in the diagnosis 
of benign cyst but await the exploratory 
incision. 

TREATMENT 

In those cases which have undergone 
spontaneous fracture, the treatment should 
be that of any simple fracture at the same site. 
In Case 1 this plan was carried out with 
excellent result. It seems that if the cyst- 
wall is broken and the fluid contents extrav- 
asated into the tissues, bony reproduction 
will take place. 

If fracture has not taken place operative 
interference is always indicated. Dr. J. B. 
Murphy was kind enough to give me his 
opinion of the treatment. He thinks that in 
those cases that show serosanguineous fluid 
with a fairly good cortex, after enucleation 
of the so-called limiting membrane,. the 
cavity should be filled with a fragment 
transplant from some other portion of the 
body, as this aids osteogenesis. He thinks 
that if there is much elliptical enlargement or 
other deformity of the bone, a subperiosteal 
resection of the diseased area should be done 
and a large fragment transplanted that gives 
immediate support. Both Dr. Murphy and 
Dr. Golden have had a case that involved 
the upper part of the humerus, the process 
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lig. 9. 


Fig. 8. 
xtreme thinning of the cortex and 
No epiphyseal invasion. 

Note the fact 


Fig. 8. Case 5. 
unusual translucency. 
Fig. 9. Tuberculosis simulating cyst. 


that the cavity extends up and down the shaft and that the 


epiphysis is much affected. Note the atrophy of fibula. 
Both sarcoma and cyst had to be excluded in this case. 


invading the substance of the head but not 
affecting the articulating surface. In both 
cases a resection of the diseased area was done 
and a bone fragment transplanted. They 
completely excised the head of the humerus 
and secured the upper end of the transplant 
in the glenoid cavity. Both of these cases 
showed excellent results, the patients having 
functional shoulder-joints several months 
later. 

Most cysts have been merely curetted and 
packed. This procedure will give good re- 
sults, but there is a slight danger of setting 
up an osteomyelitis which might so affect 
the diseased bone as to convert the part into 
an infected compound fracture. Curettage 
and packing with gauze tape was done in 
Case 3. 

Some have advised enucleation of the lining 
membrane, the cavity then to be left to fill 
in with blood-clot——the so-called aseptic 
blood-clot of Schede. 

It would appear that the bone-filling mate- 
rial of Mosetig-Moorhof is particularly ap- 
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Fig. 10. Medullary sarcoma of the lower end of the 
femur. Notice the extreme trabeculation and the lateral 
enlargement. Type of sarcoma most frequently confused 
with benign cyst. 


plicable to these conditions. This material 
has usually been used in old osteomyelitic 
cavities that could not be made aseptic, and 
has therefore fallen into disuse. Used in the 
sterile cavities of bone-cysts there is no reason 
why it should not aid reproduction of bone. 

Osteotomy has been done for the correction 
of deformity. Though most writers on the 
subject object to resection of these cysts and 
bone transplantation, in those cases which 
show marked deformity and extreme thin- 
ness of cortex it would appear that such treat- 
ment is justifiable. 


Case 1. White girl, age 7. Family history, 
negative. Previous history, irrelevant. 
Present illness: Seven months before admitted, 


child was noticed to have left-sided limp. Six weeks 
before admitted the limp became worse and_ the 
patient suffered considerable pain, the pain being 
referred to the entire right thigh. Two days ago, 
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while playing, she twisted her thigh rather suddenly, 
and has not been able to walk since, the pain being 
worse and her right hip tender. 

Physical examination: On palpation of the right 
hip there is considerable tenderness which prevents 
satisfactory examination without ether. The left 
hip is abducted and rotated outward. The left 
thigh is swollen and its circumference is one and 
one-half inches greater than the other. The left 
lower extremity was three inches shorter than the 
right. The X-ray examination showed a sponta- 
neous fracture just below the great trochanter, prob- 
ably due to a cyst. There is impaction and ‘* mush- 
rooming” of the fragments. The fracture was put 
up in Buck’s extension with 15 pounds weight, and 
two days later X-rayed. The patient was kept in 
Buck’s for nine weeks and then a spica plaster 
applied. At the end of six months the child walks 
without any limp, there is no shortening, and the 
limb is apparently normal. The X-ray shows re- 
generation of bone in the cyst cavity (Fig. 2). 

CASE 2. Boy, aged 7. Family history, negative. 
Previous history, diseases of childhood; no rickets. 

Present illness: Two years before admitted the 
patient fell and injured his left hip. Immediately 
after the injury the patient could not walk because 
of pain, but could get about the next day without 
limping. Three months after the injury chronic 
limp was noticed and the boy complained of soreness 
in his left groin. From this time on these limping 
attacks were intermittent, and during the interval 
between attacks he would suffer no trouble whatever. 
During the last two months the condition has be- 
come worse, the patient complaining of soreness and 
tenderness in left groin. No night cries or swelling; 
no position of the limb favored by patient. General 
health excellent. 

Physical examination: The chest and abdomen 
are negative. Local: There is left-sided limp. In 
the standing position there is slight lateral deviation 
of the trunk to the left. Lying down, there is no 
perceptible difference in the size of the two thighs. 
On the posterior aspect of the left thigh just below 
the great trochanter there is a suggestion of bony 
thickening. Flexion of the left thigh is ten degrees 
less than that of the right, and there is about the 
same degree of limitation of abduction; no limitation 
of hyperextension. At the extremes of flexion, ab- 
duction, and extension the patient complains of 
pain referred to the inner side of the /eft groin. 
X-ray showed cyst just below trochanter (Fig. 3). 

Operation: Under an Esmarch bandage an in- 
cision four inches long was made over the anterior 
and outer aspect of the thigh just below the tro- 
chanter. The periosteum was normal. It was 
incised and stripped back. The medulla was then 
entered with a gouge. The cortex was thin, but of 
its usual hardness. With removal of a small por- 
tion of the cortex much thin red serum escaped. 
This fluid had no power of coagulation. There was 
no distinct lining membrane in the cavity. The 
cavity was 3x 2x1inch. The walls were curetted 


and the cavity packed with gauze tape. This tape 
was removed in 24 hours. Convalescence was un- 
eventful; no symptoms present six months later. 

A microscopic examination of the curetted ma- 
terial showed no giant cells or cartilage. There 
were a few masses of necrotic bone. Evidently this 
bone was removed with the curetted material. 

Case 3. Boy, age 5. Family history, negative; 
no tuberculous history in family. Previous history. 
Has always been well, except for an attack of acute 
rheumatic fever involving the knee three years ago. 
Was in bed one week at that time and made an 
uneventful recovery. 

Present illness: Five months ago patient fell from 
bicycle and suffered numerous traumata, none of 
the injuries being serious. Shortly after this fall, 
however, the middle finger was noticed to be a bit 
swollen and tender. 

Physical examination: On the radial side of the 
base of the middle finger of the left hand there is 
slight swelling and induration, some little restric- 
tion of motion at the metacarpophalangeal joint. 
The X-ray showed a probable cyst (Fig. 5). 

Operation: The cavity was incised and curetted 
out. There was soft and myxomatous-like material 
in the cavity. The skin wound was closed without 
drainage. There was no infection. Microscopic 
examination showed granulation tissue, but no giant 
cells or cartilage. Two and one-half months later 
the cavity is filling in well (Fig. 6). We take this 
case to be ostitis fibrosa. 

CasE 4. White girl, age 9. Family history, ir- 
relevant. Previous history, usual diseases of child- 
hood. 

Present illness: Five months before admitted to 
the clinic patient commenced to suffer pain in left 
foot associated with slight limp. There has been 
no history of trauma. The patient complains of 
some pain in the left knee, but there are no night 
cries or any febrile disturbance. 

Physical examination: The general physical con- 
dition of the child is good. Locally there is an in- 
durated and slightly swollen area over the inner 
aspect of the left foot. This swelling is not tender. 
The X-ray examination (Fig. 7) showed a cyst of 
the internal cuneiform, so operation was advised. 
This was refused, so the arch was supported with a 
plate. Nine months later the tenderness and limp 
had practically disappeared, and the cyst cavity was 
filling in nicely. 

CASE 5. Boy, age 9. Family history, negative. 
Previous history, irrelevant. 

Present illness: While jumping rope two weeks 
before admitted patient turned her left ankle. There 
was a little pain at the time which has continued, but 
it has never been acute. Child walked to the clinic. 

Physical examination: General condition good. 
Locally there was a slight swelling over the external 
and lower aspect of the left fibula. This swelling 
was a little tender and dated back to the injury. 
X-ray showed benign cyst of the lower end of fibula 
(Fig. 8). Operation was advised and refused. 
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OR the treatment of surgical conditions 
involving the deeper orbit the pre- 
liminary temporary resection of the 
outer wall of the cavity as practiced 

by Kroenlein is most advantageous, especially 
when foreign bodies, tumors, and abscesses, 
demand investigation (see Fig. 1). 

Kroenlein’s operation involves the trans- 
section of the zygomatic process of the frontal 
bone as far as the inferior orbital fissure (to 
a point 1 cm. posterior to the sphenozygo- 
matic fissure); then the frontal process of the 
malar bone is divided at its base and the mass 
of bone is turned back, with the preservation 
of its attachments, to the soft parts. 

Czermak has modified the operation by 
increasing the amount of bone reflected. 
He divides the malar bone at its junction 
with the superior maxilla, then makes the 
incision through the frontal process of the 
malar bone. 

This excellent exposure of the deep orbit 
is well adapted to the grosser surgical re- 
quirements. But for such operations as the 
peripheral extirpation of the first and second 
branches of the trigeminus it is unnecessarily 
destructive. Of course, when extreme meas- 
ures are to be adopted for trigeminal neuralgia, 





TO 


THE DEEPER ORBIT 


vl 
~I 
~ 


DEEPER ORBIT 


\.B., M.D., Cuicaco 


it is best to proceed at once to the removal of 
the gasserian ganglion. 

The following case suggested a method of 
providing satisfactory access to the middle 
depths of the orbit: 

Mrs. X, age 60, was operated upon nine years ago, 
by the writer, for neuralgia of the first and second 
branches of the fifth nerve by the extraction of those 
nerves at the points of exit from the supra-orbital 
and infra-orbital foramina. Care was taken to 
extract as much as possible of the nerve-trunks. 
The patient was wholly free of neuralgia for five 
years. After the return of the suffering she was 
operated upon, one year ago, by another surgeon 
who cut down through the old scars. Whatever 
he may have accomplished anatomically, the pain 
disappeared for several months. 

After the pain had reasserted itself she came to 
the writer again, Dr. G. A. Hibbert being the 
attending physician. 

It seemed most undesirable that excision of the 


gasserian ganglion be practiced, for the pain was 
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Fig. 2. This sketch of the orbit suggests how access 
to the apex of the cavity may be improved by the suggested 
procedure. Line A shows the new upper limiting plane. 











Fig. 3. After Spalteholz. Line EF shows how the 
course of the supra-orbital branch of the trigeminus is 
exposed to the apex of the orbit by removal of that portion 
of the frontal lying below that line. Similarly the infra- 
orbital can be attacked at the base of the orbit by removing 
bone along line AB or CD. 


distinctly limited to the supra-orbital region and the 
inner canthus of the left eye. On the other hand it 
seemed probable that the stump of the superior 
branch was but short and that any attempt at 
exiieresis must be made after careful planning to 
reach a rather deep level within the orbit. Kroen- 
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lein’s resection was thought to be too destructive 
for a partial operation. If the ganglion were not 
to be attacked, then the operation should consist 
merely in a more thorough peripheral extraction. 
Through the kindness of Dr. P. Ransom and Dr. 
Chase of the Anatomical Department of North- 
western University Medical School it wzs possible 
to make a study of the matter upon the cadaver. 

It was conceived that the systematic removal of 
that part of the anterior lower margin of the frontal 
bone which overhangs the orbit would open a 
channel which would lead with great directness and 
considerable freedom toward the apex of the cavity. 
Trials upon the cadaver easily confirmed the notion. 

Accordingly, after the patient had been prepared 
in the usual way, the operation was undertaken 
under ether anesthesia. A cylindrical sand-bag 
was put under the patient’s neck and, as_ the 
head had been allowed to rest upon the occiput, it 
was easy to turn the face upward and downward to 
occupy any desired plane. By tilting the head 
slightly backward the affected left eye was so turned 
that the operator, who sat behind the patient’s 
head, could look down easily into the orbit after the 
removal of the necessary bone. 

The first step consisted in making an incision 
through the skin and connective tissue down to the 
original site of the supra-orbital nerve. The 
levator palpebri superioris was cut and the attach- 
ments of the orbital periosteum separated from the 
superciliary arch. 

While this work was proceeding a careful search 
was being made for the regenerated nerve. A cord- 
like mass was discovered and followed toward the 
apex of the orbit. It entered the fat of the orbit 





This picture and Fig. 5 are 
In Fig. 4 the 


Fig. 5. 


Fig. 4. 
from the same specimen. 
superior orbital edge is intact. See 
Fig. 5 for comparison. 


Photograph of the specimen 
shown in Fig. 4 after chiseling away a 
part of the superior orbital edge. 
pare the two views of the orbital roof. 


Fig. 6. Another orbit of still 
more marked overhanging edge. 
Note the exposure which the 
chiseling gives without opening 
the antrum or the cranial cavity. 


Com- 
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a short distance from the bone margin and could be 
followed back to the temporosphenoidal fissure. 
But this exploration was not carried out fully until 
the superciliary arch had been removed. 

It will be seen that such a part of the frontal bone 
is to be removed as will expose the superior plate 
of the orbit without obstruction to vision by the 
overhanging arch. 


This is the essential point in the method 
practiced; viz., the free removal of the 
superciliary projection until the orbit is 
widely open. The superior wall of the orbit 
forms a relatively plane surface which makes 
a boundary for the operator above which he 
cannot wisely pass. But this plane he can- 
not use as the limit of his activities until he 
has removed the eaves-like projection of the 
frontal bone that overhangs the cavity of 
the orbit. 


With a small rougeur forceps the bone was quickly 
gnawed away. The head being in an inverted 
position, the roof of the orbit now constituted the 
floor or base of the field of operation. The exposure 
of the anterior upper orbital space was found to be 
excellent. Dissection and the following of the 
outer course of the supposedly regenerated nerve- 
trunk was satisfactory. The temporosphenoidal 
foramen could be located and the nerve-structure 
followed down almost to it. With care and by the 
use of properly chosen slender and accurate in- 
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struments the dissection could be carried to the 
temporosphenoidal foramen. 

In the case under operation the nerve-trunk was 
followed almost to the foramen and then extracted. 
This exéeresis was the less satisfactory for the reason 
that the previous operation had left but a weak 
string of tissue to draw upon. 

The mass having been extracted, the severed deep 
tissues were reunited with catgut, the skin sutured, 
and the wound dressed. 

There was some subconjunctival haemorrhage 
and chemosis. But with boric acid irrigations this 
soon disappeared. 

As yet there has been no recurrence of neuralgia. 
Some drooping of the eyelid persists. 

This preliminary operation is recommended 
for cases requiring delicate manipulations 
in the anterior and middle upper orbital 
space, especially in the removal of the first 
branch of the trigeminus. 

The writer believes that by its use the 
extraction of the supra-orbital nerve will be 
much facilitated and the results improved. 
Recurrences of neuralgia usually take place 
because of failure to extract the trunk far 
enough back to include branches which may 
be the starting point of the pain. 

An exactly analogous procedure is adapted 
to the infra-orbital extraction of the second 
branch of the trigeminus. 
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DEFECTS OF THE 


ANUS AND RECTUM ' 


By EDWARD C. BRENNER, A.B., M.D., New York 


BNORMALITIES of the distal end 


of the gastro-intestinal 


tract were 

mentioned by the ancients. Paula 
Aigenita, as early as the seventh 
century, described a successful operation 


for the relief of anal obstruction. A bistoury 
was plunged through the perineum into the 
rectum and the artificial anus systematically 
dilated by bougies. This crude method was 
in vogue until 1835 when Amussat recom- 
mended a true proctoplasty by careful 
dissection of the parts and suture of the 
rectal cul-de-sac to the anal site. Stromeyer 
in 1844 advocated opening the pelvic perito- 
neum when the rectum was not found and 


exploring the pelvis for it. About the same 
time the French school advised inguinal 
colotomy when perineal section failed. Bo- 
denhamer in 1860 wrote a comprehensive 
chapter on the classification and treatment 
of the various abnormalities. Cripps later 
collected 100 operative cases and reported 
them in 1887. Since then little attention 
has been paid to these important malforma- 
tions, and the most recent textbooks quote 
time-worn statistics. It is the purpose of 
this paper to present the results of a study of 
61 of these cases that have been treated since 
the advent of aseptic surgery. 

Recto-anal malformations 


result from 


1 Read before the Gotham Medical Society, New York City, December 12, 1914. 
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Both kidneys polycystic, with thickened, tortu- 


Fig. 1. 
ous, partially stenosed ureters. 


faulty embryological development during 
the first two months of foetal life. The 


rectum and anus are developed separately, 
the former from the ectodermal and the 
mesodermal layers of the blastodermic mem- 
brane, the latter from the epidermal. Very 
early the lower end of the primitive intestine 
is connected with the neurenteric canal 
(post-anal gut). This union soon disappears 
and the gut terminates in a cloaca common 
to it and the urachus. During the second 
month the perineal partition is formed, 
dividing this cavity into the urogenital and 
the rectal segments. Simultaneously a de- 
pression at the anal site is formed in the skin 
(proctodeum). This depression, lined by 
epiderm, extends inward to meet the blind 
rectal pouch into which it opens. 

Failure on the part of nature to form a de- 
pression in the skin sufficiently deep; or failure 
of the rectum to descend sufficiently to meet 
the anal depression; or an arrest of develop- 
ment of the tissues between the rectal cul- 
de-sac and the genito-urinary tract, may re- 
sult in the following malformations: 

A. Atresia ani: 

1. Partial occlusion or narrowing of the 
anus. 

2. Complete occlusion of the anus by a 
membranous diaphragm. 

3. Total absence of the anus, the rectum 
ending in a blind pouch. 

4. Total absence of the anus, the rectum 
opening into the bladder, urethra, uterus, 
vagina, perineum, or sacral region. 
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Fig. 2. 


of fluid. 


Greatly distended stomach containing 11 ounces 
Lower arrow indicates stenosed pylorus. 


B. Atresia recti: 

1. Partial occlusion or narrowing of the 
rectum. 

2. Complete occlusion by a membranous 
diaphragm. 

3. Complete absence or extensive ob- 
literation of the rectum. 

C. Rectum and anus normal, but ureters, 
uterus, or vagina emptying into the rectal 
cavity. 

D. Absence of the large intestine, rectum, 
and anus. 

E. Rectal diverticula. 


INCIDENCE 

It is impossible to obtain reliable statistics 
as to the relative frequency of these mal- 
formations. Many infants probably die 
from intestinal obstruction from rectal im- 
perforations without the exact condition 
being recognized. Most of those with ab- 
normal openings compatible with life are not 
reported. From such statistics! as we have, 
however, it appears that some type of recto- 
anal malformation occurs once in approx- 
imately every 5,000 births, with the sex ratio 
five to three in favor of males. Anai defects 

1 Cripps, in a study of 78,000 births, found 17 cases of anorectal 
malformations. Of 81,700 births at the New York Lying-In since 


1890, 17 presented anorectal defects. Of 7,239 births at the Manhattan 
Maternity there were 2 cases of anorectal imperforation. 
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are the most frequent. Malformations with 
abnormal openings, i.e., vaginal or urinary, 
comprise the next most common _ group. 
The other varieties are extremely rare. 

In cases of partial occlusion of the anus or 
rectum the narrowing may be very slight or 
may reach such a degree as scarcely to admit 
of the passage of meconium. Usually the 
narrowing is annular, resembling a stricture 
formation. Occasionally a considerable ex- 
tent of the bowel is involved, as in a case re- 
ported by Cheever where the narrowed 
portion included 18 inches of the bowel with 
a lumen the size of a goose quill. (Narrow- 
ing of the recto-anal segment rarely may 
result from foetal proctitis with ulceration 
and cicatricial contraction.) 

If the stricture is tight it will give rise to 
symptoms of obstructive ileus. The diagno- 
sis is easily made by a digital examination, 
as the narrowing is usually near the anus. 
Some cases give no focal symptoms and reach 
adult life suffering only from obstinate con- 
stipation. Their congenital nature is de- 
termined by the absence of any disease 
which could produce them and by the absence 
of ulceration. 

The treatment of this form of obstruction 
consists either in gradual dilatation or in 
proctotomy. Palliative treatment should 
first be employed but frequently a free 
division of the stricture or its complete 
excision is necessary for permanent benefit. 

In occlusion of the anus by a membranous 
diaphragm the obstructing membrane is of 
variable thickness and firmness and is com- 
posed of either skin or mucous membrane. 
In very thin septa a bulging may occur when 
the child strains and occasionally such types 
rupture spontaneously. In some cases a 
small perforation is present which permits 
of the escape of fluid meconium, thus masking 
the condition until the faces become solid 
and obstruction ensues. The diagnosis is 
self-evident upon local examination. ‘Treat- 
ment consists in a crucial incision of the 
membrane. If the redundant flaps are dense 
they should be excised and the canal sys- 
tematically dilated with bougies. The op- 
eration should be performed early, and no 
anesthetic is required. Unfortunately, this 


condition which is so amenable to treatment 
is one of the rarest of anal malformations. 

Total absence of anus, the rectum ending in a 
blind pouch. These cases are the most com- 
mon type of anal deformities. There may 
or may not be a dimple at the normal anal 
site, and the external sphincter muscle may be 
normal, poorly developed or entirely absent, 
a dense fibrous or fibrocellular mass replacing 
it. The blind rectal pouch may be normally 
situated in the sacral hollow just above this, 
or lie loosely above the pelvic brim, or be 
attached to some adjacent part. The in- 
tervening space between it and the perineum 
may be filled up with cellular tissue, or a 
distinct fibrous cord may extend downward 
to the anal site. : 

Many cases are overlooked at birth, es- 
pecially if the anal dimple appears normal 
and rectal temperature is not taken. Ab- 
sence of meconium discharge and progressive 
abdominal distention soon call attention to 
the condition. Distention is a late symptom, 
usually not occurring in the first 48 hours, 
as the intestinal tract of the newborn is 
sterile. Unrelieved, these cases succumb in 
a few days, although in rare instances life 
may be sustained over a long period, one case 
being reported to have lived seven weeks. 
There is increasing restlessness, abdominal 
distention, and inaptitude for food. Vomiting 
is a late symptom and may be absent. 

Opinion is divided as to whether operative 
interference should be attempted at once or 
after 48 hours. Delay has been recom- 
mended in order to give the rectum time to 
distend and be more prominent. Such ad- 
vice is erroneous, as the meconium becomes 
less through absorption of its fluid content. 
Moreover, by the third day the intestinal 
tract is contaminated. If the child is in 
good condition, operation should be _ per- 
formed in the first 24 hours. 

It is impossible to determine accurately 
the position of the rectal pouch. The 
presence of a slight anal depression is no 
indication of its proximity. Likewise the 
bulging of the perineum on straining gives 
little dependable evidence that the rectum 
is intrapelvic. Exploration of the bladder 
or vagina may be helpful, for if either fills 
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up the concavity of the sacrum it is proof 
that the rectal cul-de-sac is high up. Ab- 
normal narrowing of the distance between 
the tuberosities, that is less than 2 cm. for 
a normal-sized infant, is highly presumptive 
evidence that the rectum is extrapelvic. 
In approximately go per cent of cases, the 
rectum is intrapelvic in its normal situ. 

Proctoplasty is indicated unless the evi- 
dence is very strong that the rectal cul-de-sac 
is high up. Light ether anesthesia should 
be employed. Good light and _ retraction 
are indispensable, as the parts are very small. 
The patient is placed in the exaggerated 
lithotomy position with thighs flexed on 
abdomen. A sound or probe is passed into 
the bladder as a guide. The incision is 
made along the perineal raphé from the tip 
of the coccyx to the scrotum or fourchet and 
by blunt dissection cautiously deepened in 
the midline, following the curve of the sacrum. 
The distended greenish rectal cul-de-sac may 
be seen upon separating the areolar tissue. 
This should be brought down and sutured 
by a double row of Lembert stitches to the 
cutaneous margin or to the external sphincter 
fibers, if present. If there is difficulty in 
bringing down the rectum, due to its high 
position, the coccyx may be bisected or 
resected and the rectum sutured in its site. 
If no external sphincteric fibers are present, 
control may be secured by Gersuny’s pro- 
cedure of axial rotation of the gut, or some 
muscle fibers from the gluteal region may be 
arranged in a figure-of-eight fashion sur- 
rounding the bowel. The pouch may be 
opened at once if greatly distended or an 
interval of 12 hours may elapse, although little 
is gained, as the meconium is sterile. It is 
unjustifiable to dissect a greater depth than 
5 cm. in search of the cul-de-sac. It is 
likewise unwise to open the pelvic peritoneum 
unless the pouch is seen just above. Blind 
puncture with a trocar is absolutely contra- 
indicated. 

Too much time should not be sacrificed 
in searching for the rectal pouch. The 
entire operation should be completed in 
five to eight minutes. If unsuccessful, a 
left inguinal colostomy should be speedily 
performed. Occasionally upon opening the 
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abdomen the rectum may be sufficiently low 
to be grasped by dressing forceps and pushed 
down through the pelvic peritoneum to the anal 
site (cceliotomy and combined _ procto- 
plasty). In rare instances the sigmoid is 
found on the right side. The immediate 
results of proctoplasties are excellent. The 
exceptional cases with well-developed ex- 
ternal sphincteric fibers give permanent good 
results. Most of the others do not result in a 
useful anus; there is variable incontinence, 
and bougies must be systematically employed 
to prevent cicatricial contraction. 

Total absence of anus, the rectum opening 
into the bladder, urethra, uterus, vagina, 
perineal or sacral region. This class com- 
prises 40 per cent of all cases. The type 
most common to it is that in which the rectum 
opens at the fourchet. In females the open- 
ing is very rarely into the bladder, but occa- 
sionally it opens into the urethra. In 
males it more often opens into the bladder 
than into the urethra. This communication 
with the bladder may be a direct one or by 
means of a narrow duct running through the 
bladder and opening into the bas-fond be- 
tween the ureteral orifices. In the very 
rare cases where the bowel has opened into 
the uterus the rectum, as well as the anus, is 
absent. Openings into the sacral region or 
abnormal portions of the perineum are by 
fine fibrous fistulous tracts and the rectum 
is high up. 

Cases with a large opening into the four- 
chet may present no symptoms of obstruc- 
tion and are compatible with longevity and 
conception. Morgagni reported a woman 
living one hundred years who bore several 
children and never knew of her abnormality. 
If the opening is small, obstructive symptoms 
appear as the feces change from fluid to 
solid consistency. Several of these types 
have good sphincteric control. In early 
childhood these cases should be treated by 
dilatation of the fistulous opening. Procto- 
plasty with an attempt at a radical cure 
should be deferred until late prepubescence, 
when the parts are well developed, and should 
be resorted to only after systematical dila- 
tation has proved futile. A bent probe is 
passed through the vaginal opening and 
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turned downward toward the perineum, thus 
marking the end of the rectum. This is 
cut down upon by a median perineal in- 
cision extending from the coccyx to the 
labial opening, the pubococcygeal fibers of 
the levator-ani being carefully divided. The 
rectum is then thoroughly freed from the 
vagina until without much traction it can be 
placed in the posterior angle of the wound as 
near as possible to the coccyx. An important 
point in the technique is to include a small 
area of tissue about the labial orifice, as some- 
times circular muscle fibers are present which 
have a sphincteric action. This margin of 
the anus is then sutured by the Lembert 
method to the posterior angle of the wound, 
the divided fibers of the levator-ani united 
anteriorly, the opening in the vagina closed, 
and the perineal edges approximated. It is 
essential to place the anus far posteriorly, as 
cicatricial contraction tends to draw it 
nearer the vagina. The artificial anus may 
require subsequent dilatation or may later 
be enlarged by a posterior incision. The 
operation permits of good repair but con- 
tinence of feces is rarely good. Most arti- 
ficial ani give a trumpet-shaped anus without 
sphincteric control and easily permit of the 
prolapse of mucosa. 

In cases with communication between the 
rectum and urinary tract, the symptoms vary 
according to the location of the abnormal 
opening. In rectovesical fistula, the urine 
is admixed with meconium, rendering it 
thick and greenish. The quantity of meco- 
nium passed is an index of the size of the 
fistulous opening. This condition is generally 
fatal early in life from the development of 
cystitis with ascending kidney infection or 
from intestinal obstruction. Rarely nature 
is tolerant of such defects, and infection does 
not occur. When the communication is 
urethral in the male, meconium is passed 
independent of micturition, and the first 
urinary flow may be meconium-stained, the 
remainder passing clear. A large fistulous 
opening of this type is compatible with life 
and sexual potency. 

Cases with vesical communication require 
early surgical intervention, as only the rare 
exception escapes ascending kidney infection. 


Operation for the radical cure of vesical 
fistulae is attended with great peril in early 
life. Inguinal colostomy is the procedure of 
safety. This may allow the fistula to close 
by diverting the fecal stream through a less 
stenosed opening. When the parts are well 
developed a proctoplasty may be attempted 
and the colostomy closed. The patient is 
placed in the lateral prone position with a 
catheter guide in the bladder. A long 
median perineal incision is deepened through 
the levator ani and the rectum isolated and 
freely dissected from the bladder. The 
vesical opening is freshened and carefully 
sutured. The rectum is then stitched down 
to the normal anal site or to the sacral wound 
and the parts allowed to heal by granulation. 
Continuous vesical drainage with daily ir- 
rigations should be maintained several days. 

Partial occlusion or narrowing of the rectum 
is a rare type and occurs about the level of 
the peritoneal reflexion or at the recto-anal 
junction. In most cases the condition is one 
of a perforated septum composed of thick 
fibrous tissue lined above and below with 
mucous membrane like a hymen. Occa- 
sionally multiple septa occur. Symptoms of 
obstruction are dependent upon the size of 
the opening and fecal consistency. The 
diagnosis is apparent upon local examination. 
The presence of a normal anus may mislead 
as to the true condition. Treatment con 
sists in a crucial division of the septum, 
excision of the flaps, and systematic dilatation 
with bougies, to prevent stricture cicatriza 
tion. 

Coniplete occlusion by a membranous dia 
phragm resembles the above cases, save that 
the septum is imperforated. The symptoms 
are those of complete obstruction, the diagno 
sis self-evident upon examination, and the 
treatment the same as above described. 

Extensive obliteration or complete absence 
of the rectum is almost always attended by an 
absence of the anus. Many cases of im 
perforate anus operated upon by the perineal 
route, in which the rectal pouch is not dis 
covered, fall into this class. The distal end 
of the rectum or its entirety may be re- 
placed by a fibrous cord. In_ these 
other signs of arrested development are usual 


Cases 
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ly present, the distal portion of the colon 
most frequently showing in the defect. 
Colostomy offers the only life-saving pro- 
cedure. 

Cases of normal rectum and anus, but with 
ureters, uterus, or vagina emptying into the 
rectal cavity, are rare foetal curiosities. ‘They 
result from lack of proper development of the 
perineal partition dividing the cloaca into 
the urogenital and rectal segments. The 
condition is usually attended by other evi- 
dences of foetal developmental arrests. 

Absence of the large intestine, rectum, and 
anus occasionally occurs in monstrosities, 
and the abnormal opening may be at the 
umbilicus, in the thoracic wall, or at some 
distant site, as in the face. 

Rectal diverticule are extremely rare and 
like Meckel’s diverticula, or those of the 
colon, involve all the coats of the bowel. 
They are prone to fill slowly with fecal 
material and give symptoms of pressure from 
tumor formation or those of peritonitis from 
rupture. The diagnosis is possible by proc- 
toscopic examination or radiographic find- 
ings after bismuth injection, but of the few 
reported cases the condition was determined 
only after exploratory laparotomy. 


PROGNOSIS 


The prognosis depends upon the nature of 
the malformation and the condition of the 
patient. It is well recognized that con- 
genital defectives have a lowered resistance. 
A factor hitherto unemphasized, however, is 
the not infrequent concurrence of multiple 
congenital defects; i.e.. stenoses elsewhere in 
the gastro-intestinal tract, polycystic kid- 
neys, et cetera. 

Practically, the cases of anorectal mal- 
formations fall into two classes: (1) Imper- 


forations with complete obstruction, de- 
manding immediate operative interference, 


and (2) those with fistulous openings. In 
cases with complete obstruction the surgical 
indications are (1) to establish faecal drainage, 
and (2) to supply an outlet that will, if pos- 
sible, imitate the natural anus in both function 
and position. 

Prior to aseptic surgery the average mor- 
tality for all types of operations for the relief 
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of anorectal malformations was about 50 per 
cent, the mortality of colostomy and perineal 
puncture by means of the trocar being 
extremely high. With modern technique 
the surgical mortality is greatly reduced. 
Table I is a summary of the 61 cases com- 
prising this study. 


TABLE I—SUMMARY OF CASES 
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F Refused. 

The causes of death are tabulated as sur- 
gical and non-surgical. The latter includes 
the cases in which there were concomitant 
congenital conditions incompatible with life 
or in which non-surgical complications super- 
vened. Thus it will be seen that of 52 opera- 
tive cases 31,0r bopercent, terminated success- 
fully. Unfortunately, several records of these 
cases are incomplete and give no data as to 
the functional results of the newly formed 
anus. The majority of those noted, however, 
had complete or partial control. Of the 21 
cases remaining for consideration, 10 died of 
non-surgical complications, while 11 suc- 
cumbed as the immediate or remote result of 
operative interference. We have, therefore, 
a surgical mortality of 26.2 per cent. This 
mortality is in direct ratio to the severity of 
the malformation. Operations for atresia 
ani with simple occlusion or with fistulous 
openings into the vulva, perineum, or scro- 
tum are attended with little danger. The 
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correction of atresia recti with vaginal com- 
munication is likewise a safe procedure. ‘The 
mortality of 27 cases of atresia ani is 22.7 per 
cent. When, in addition to absence of the 
anus, part or all of the rectum is undeveloped, 
the operative mortality rises to 57.1 per cent. 
The relief of atresia recti with urethral outlet 
is attended with great peril. 

Table II is a summary of the types of oper- 
ations performed. 


. TABLE II — TYPES OF OPERATION 


Died (Causes) : Z 
__ {Surgical 

Suc Mor 
cessful Non- tality. 
surgical |PerCent 


Cases 


Operation 

Surgical 

Perineoplasty (mostly 
proctoplasties) 


Inguinal colostomy 1 ' 66 6 


Perineal dissection for fistu 
lous openings 10 ry I , 
Ceeliotomy and proc 


toplasty 2 I I ) 50 


Totals 52 31 II I a0) 


CONCLUSIONS 

Perineal dissection for fistulous openings 
gives excellent results and is a safe procedure. 
Perineoplasties for anal or anorectal obstruc- 
tion in 29 cases reveals a surgical mortality of 
24 per cent, a percentage much lower than 
that in the period prior to aseptic surgery. 
Inguinal colostomy, though advised by some 
as the procedure ab initio, is attended with 
high mortality (66.6 per cent) and is to be 
condemned except as a method of last resort. 
Ceeliotomy combined with proctoplasty is a 
novel and unique technique and promises 
good results in selected cases. 

AUTHOR’S CASE: Family history negative, except 
mother has facial lupus, father pulmonary tuberculo- 
sis. Four healthy normal children. No family 
stigmata. Male child, born February 24, 1913; 
weight six pounds. Physical examination, normal 
save for underweight and local condition. Exter- 
nal genitalia normal, voids freely. Local: Extend- 
ing from scrotum to coccyx is a well-developed 
perineal raphé with a slight dimple at anal site and a 
suggestion of external sphincteric fibers. Slight 
bulging of perineum upon straining. 

Operation at 24 hours. Light ether anasthesia. 
Patient in exaggerated lithotomy position with 
probe in bladder. Perineal incision extending 
from scrotum to coccyx, deepened in midline to 
pelvic peritoneum (coccyx bisected). Hamostasis 
secured. Greenish pouch seen through peritoneum. 
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Latter opened, and, after freeing cul-de-sac from 
surrounding parts, rectum was brought down and 
sutured with silk (Lembert) to anal site and perineal 
wound closed. Rectum opened with evacuation of 
meconium. (Culture of meconium sterile.) Child’s 
condition was unaffected by operation but was 
placed in incubator on account of its feeble condi- 
tion. Patient took feedings well. Twelve hours 
after operation the child vomited (projectile) large 
quantity of curds. Vomiting of projectile type 
continued at intervals of four to eight hours until 
death, 32 hours after operation. Diagnosis, pyloric 
stenosis. 

Meconium discharged freely and cultures 12 and 
24 hours after operation returned sterile. Wound 
remained intact. 

Autopsy: Chest, normal. Abdomen: Upon open 
ing abdomen stomach was markedly distended, fill 
ing upper two-thirds of abdomen. Lying about 
it are the collapsed loops of small intestine. As 
cending, transverse. and descending colon collapsed. 
Upon tracing small intestine to gastroduodenal 
junction a distinct stricture formation presents at 
the pylorus. Gas in stomach cannot be forced into 


duodenum. Stomach easily holds 11 ounces of 
water. Stenosis at pylorus is complete, involving 


both mucosa and muscularis. Liver: Gall-bladder 
absent, no trace of cystic duct. There is a rudi 
mentary fissure for the gall-bladder in front of the 
right end of the portal fissure, the quadrate lobe 
thus being imperfectly marked off from the re- 
mainder of the right lobe. To the left it is con- 
nected with the left lobe by a well-marked pons 
hepatis. The common bile duct is formed by the 
union of the two hepatic ducts and occupies its 
normal position in the free edge of the gastro 
hepat c omentum. There is no dilatation of the 
common duct and no intrahepatic gall-bladder is 
present. There is no evidence of pelvic peritonitis. 
The pelvic peritoneum adheres to the rectum where 
the latter was pulled down to the anal site. The 
lower edge of the rectum is intact with the pelvic 
flow by sutures. No extravasation. Pelvirectal 
space clean. Left kidney, multilocular, is the size 
ofa plum. On section it is polycystic and there is 
little cortical tissue. Two pelves unite in a common 
tortuous ureter which presents five incomplete stric 
tures. Right kidney: Multilocular, slightly smaller 
and polycystic. Cysts contain purulent material. 
Ureter is distended and impervious in its lower third. 

Diagnosis: Atresia recti, pyloric stenosis, absence 
of gall-bladder, polycystic kidneys, strictures of 
both ureters. 


SUMMARY OF 

ATRESIA ANI 

Case 1. Male, age 36 hours; No. 6,430, Presbyte- 

rian Hospital, patient of Dr. George Woolsey. 

Condition good; slight distention. Abnormality, 

anus absent; slight dimple. Perineal operation; 

ether anesthesia. Immediate result, relief; remote 
result, good. Remarks: Control (?). 


CASES 
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CASE 2. Male, age 24 hours; Nos. 10,525-10,571, 
Presbyterian Hospital; patient of Dr. F. Hawkes. 
Condition, good. Abnormality, anus absent; slight 
dimple. Operation: (1) Perineal under novocaine; 
(2) coeliotomy and proctoplasty, after three weeks, 
under ether. Immediate result, relief; remote 
result, patient died in eight hours after second 
operation. Remarks: Rectum high and opened in 
situ, on second operation rectum was pushed down 
to perineum by clamp through abdominal wound. 

CASE 3. Female, age 10 hours; No. 2,790, 
Presbyterian Hospital, patient of Dr. F. Hawkes. 
Condition, frail. Abnormality, anus absent; no 
dimple. Perineal operation under ether anesthesia. 
Immediate result, relief (2); remote result, died in 
48 hours. Remarks: Death from intestinal ob- 
struction. 

CasE 4. Female, age 48 hours; No. 
Presbyterian Hospital, patient of Dr. Eliot. Con- 
dition, distention, vomiting (regurgitant). Ab- 
normality, occlusion by membrane. Perineal opera- 
tion under chloroform anesthesia. Immediate 
result, relief; remote result, died in four days. 
Remarks: Autopsy —stricture of oesophagus, 
cystic kidney, bicornate uterus and vagina. 

CASE 5. Male, age 2 days; No. 20, Lying-In 
Hospital, patient of Dr. Carmalt; August 13, 1908. 
Condition, twin weighing 57¢ pounds, frail; 
vomiting. Abnormality, anus absent. Perineal 
operation under chloroform anesthesia. Imme- 
diate result, relief; remote result, good, two weeks 
later. Remarks: Not traced. 

Case 6. Male, age 1 day; No. 481, Lying-In 
Hospital, patient of Dr. Markoe; November 1, 1906. 
Abnormality, anus absent. Perineal operation 
under chloroform anesthesia. Immediate result, 
relief; remote result, good. Remarks: Not traced. 

CaAsE 7. Female, age 1 day, No. 164, Lying-In 
Hospital, patient of Dr. F. Davis; August 29, 1904. 
Abnormality, anus absent. Operation, colostomy. 
Immediate result, relief; remote result, good. 

CasE 8. Male, age 1 day; weight, 8 pounds; 
No.23, Lying-In Hospital, patient of Dr. F. Markoe; 
November 8, 1898. Abnormality, atresia ani. 
Perineal operation. Immediate result, relief; re- 
mote result, good. Remarks: Forty-three days 
later anus in good condition, the child weighing 7 
pounds. 

CAsE 9. Male, age 3 days; No. 922, Lying-In 
Hospital; November 10, 1909. Condition, dis- 
tention. Abnormality, atresiaani. Perineal opera- 
tion. Immediate result, relief; remote result, died 
in one month from intestinal stasis. 

CasE 10. Male, age 3 days; No. 6,150, St. 
Mary’s Hospital, patient of Dr. Dowd; November 
29, 1909. Condition, vomiting. Abnormality, 
atresia ani. Perineal operation under ether anes- 
thesia. Immediate result, relief; remote result, 
good. Remarks: Good control, April 1913. 

CasE 11. Female, age 2 days; No. 2,744, St. 
Mary’s Hospital, patient of Dr. Dowd; July 16, 
1906. Condition, distention. Abnormality, atresia 
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ani. Perineal operation. Immediate result, relief; 
remote result, good. Remarks: Not traced. 

CASE 12. Male, age 114 days; No. 3,887, Babies’ 
Hospital, patient of Dr. Downes; July, 26, 1910. 
Condition, distention; vomiting. Abnormality, 
atresia ani. Perineal operation; no anesthesia. 
Immediate result, relief; remote result, good. 

CASE 13. Male, age 16 days; No. 4,281, Babies’ 


Hospital; October toro. Condition, distention; 
vomiting. Abnormality, two thumbs on right 
hand. Perineal operation when twenty-four hours 


old at another hospital. Remote result, good. 
Remarks: Relieved by dilatation. 

Case 14. Male, age 2 months; Bellevue Hos- 
pital, patient of Dr. Hotchkiss; March 14, toto. 
Condition, weight 8% pounds; slight distention; 
imperforation incised by accoucheur at_ birth. 
Perineal constriction incised. Immediate result, 
relief; remote result, good, but died in ten days from 
diphtheria. 

Case 15. Male, age 9 months; Bellevue Hos- 
pital, patient of Dr. Vosburgh; September 22, 1910. 
Condition, distention; imperforation incised by 
accoucheur at birth. Perineal operation. Imme- 
diate result, relief; remote result, good. 

CaAsE 16. Male, age 3 days; Bellevue Hospital; 
December 31, 1907. Condition, frail, distention. 
Abnormality, anus absent. Perineal operation, 
cocaine anesthesia. Immediate result, relief; re- 
mote result, died third day from marasmus. 


Case 17. Age 1 day, Bellevue Hospital. Ab- 
normality, anus absent. Perineal operation. Im- 
mediate result, relief; remote result, good. Re- 


marks: Sphincteric control, but needs dilating at 
one year. 

Case 18. Age 7 weeks, Bellevue Hospital. 
Condition, distention. The patient had been 
operated upon at another hospital at birth for 
absence of anus. Immediate result, relief; remote 
result, good. Remarks: Systematic dilatation; no 
control. 

CasE 19. Bellevue Hospital; patient of Dr. 
Hartwell. Abnormality, anus absent. Perineal 
right colostomy, ether anesthesia. Immediate 
result, relief; remote result, died in three weeks 
from marasmus. 

Case 20. Bellevue Hospital. Condition, dis- 
tention. Abnormality, anus absent. Perineal colos- 
tomy, ether anesthesia. Immediate result, relief; 
remote result, died in three days. Remarks: 
Persistent vomiting. 

CASE 21. Female, No. 22,761, Lying-In Hos- 
pital; August 12, 1912. Perineal operation. Im- 
mediate result, relief; remote result, good. 

CASE 22. Male, age 2 days; No. 15,968, Lying- 
In Hospital; August 13, 1909. Condition, dis- 
tention. Perineal operation. Immediate result, 
relief; remote result, good. 

CASE 23. Male, age 24 hours; patient of Dr. 
T. Cherry, private communication; 1910. Con- 


dition, premature child weighing about 4 pounds. 
Perineal operation, 


Abnormality, anus absent. 
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no anesthesia. Immediate result, no relief; re- 
mote result, died. Remarks: Child too feeble 
from colostomy, and died of shock. 

CASE 24. Female; patient of Dr. G. W. Jarman, 
private communication; about 1898. Abnormality, 
anus absent. Perineal operation. Immediate re- 
sult, relief; remote result, good. Remarks: Com- 
plete control; alive and well. 

CASE 25. Male, age 1 day; patient of Dr. 
Joseph Wiener, Mt. Sinai Hospital; 1910. Con- 
dition, slight icterus. Abnormality, anus absent 
and part of rectum; deformed ears, and scrotum. 
Perineal operation, no anesthesia; coeliotomy and 
proctoplasty, ether anesthesia. Immediate re- 
sult, relief; remote result, good. Remarks: Good 
condition two months later. 

CASE 26. Male, age 14 weeks; No. 4,302, Roose- 
velt Hospital, patient of Dr. Brewer; 1909. Con- 
dition, distention. Abnormality, anal stricture. 
Operation at 24 hours at another hospital for 
absence of anus; no anesthesia. Immediate re- 
sult, relief; remote result, good. Remarks: Dilata- 
tion with sounds. 

CASE 27. Male, age 24 hours, Home Hospital, 
patient of Dr. Brenner; 1912. Condition, disten- 
tion; weight, 6 pounds. Abnormality, anus ab- 
sent, no dimple. Perineal operation, ether an- 
esthesia. Immediate result, relief; remote result, 
died in 56 hours. Remarks: Projectile vomiting 
after 36 hours; pyloric stenosis; absence of gall- 
bladder; both kidneys polycystic; double left 
ureters stenosed. 


ATRESIA ANI—VULVAR OUTLET 
CASE 28. Female, age 18 days; No. 4,025, 
Presbyterian Hospital, patient of Dr. McCosh. 
Condition, distention; anal opening admits catheter. 
Operation postponed for better development, 
Immediate result, relief. Remarks: Relieved by 
dilatation and stupes. 
CASE 29. Female, age 314 years; No. 3,128, 
Presbyterian Hospital, patient of Dr. McWilliams. 


Condition, no distention; free movements. Ad- 

vised waiting for three years before operating. 
CASE 30. Female, age 4 months; No. 878, 

Presbyterian Hospital. Condition, opening suf- 


ficient for free movements. Operation postponed 
for better development. 

CASE 31. Female, age 13 months; patient of 
Dr. Leo Buerger, private communication; 1g1t. 
Opening in post-vaginal wall. Perineal plastic oper- 
ation, fistula closed; ether anesthesia. Immediate 
result, relief; remote, good. Remarks: Control. 

CASE 32. Female, age 2 months; Bellevue Hos- 
pital; November 4, 1913. Condition, feces through 
vulvar orifice. Perineal plastic operation, fistula 
closed, ether anesthesia. Immediate result, relief; 
remote result, good. Remarks: Control. 

CASE 33. Female, age 4 months; Bellevue Hos- 
pital, patient of Dr. Bryant; January 7, 1905. 
Condition, free movements. Operation  post- 
poned for better development. 
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Case 34. Female, age 1 day; No. 822, Babies’ 
Hospital; November 11, 1907. Condition, disten- 
tion. Opening admits catheter; movements free. 
Abnormality, three notes and two folds; coccyx 
to right of midline. Operation postponed until 
better developed. Remarks: Readmitted Decem- 
ber 2, 1907, marasmic; died January 2, 1908. 

CASE 35. Female, age 4 months; Bellevue Hos- 
pital, patient of Dr. Bryant; January 7, 1905. 


Condition, faces pass freely. Operation post- 
poned until better developed. 
CASE 36. Female, age 7 months, No. 38,655, 


New York Hospital, patient of Dr. Johnson; Octo- 
ber 7, 1909. Perineal plastic operation; fistula 
not treated. Immediate result, good. 

CASE 37. Female, age 14 years; patient of Dr. 
Jarmin, private communication; 1912. Condition, 
feces passed through vagina with  sphincteric 
control. Perineal plastic operation; fistula closed 
one month later; ether anesthesia. Immediate 
result, good; remote result, good control. Re- 
marks: Complete absence of anus. When five 
days old, rectal pouch ruptured spontaneously into 
vagina. Now has perfect control. 


ATRESIA ANI—COMPLETE OCCLUSION 

CASE 38. Male, age 2 days; patient of Dr. T. 
Cherry, private communication; 1909. Con- 
dition, slight distention; occulsion by band of skin 
at anal orifice. Operation, crucial incision; no 
anesthetic. Immediate result, good; remote re- 
sult, good. Remarks: Control. 

CASE 39. Male, age 2 days; No. 36,118, 
New York Hospital, patient of Dr. Botton; August 
18, 1908. Condition, jaundice, distention, anus 
distended. Operation, posterior proctotomy; no 
anesthesia. Immediate result, relief. Remarks: 
Discharged improved. 


CASE 40. Female, age 1 day; No. 6,316, Babies’ 
Hospital; June 8, 1912. Condition, premature anus 
developed. Abnormality, malformation of heart; 


atresia of pylorus and duodenum. 
upon, as the patient died at birth. 


Not operated 


ATRESIA ANI—PERINEAL OUTLET 
CasE 41. Female, age 214 months; No. 24,823, 
New York Hospital; January 25, 1903. Condition, 
good; anus developed; post-anal outlet. Opera- 
tion refused. 

CaAsE 42. Male, age 2 days; Bellevue Hospital, 
patient of Dr. J. B. Walker; November 21, 1909. 
Condition, fistula 2 cm. in perineum. Operation, 
fistula opened. Immediate result, relief. 

CASE 43. Male, age 1 day; No. 429, Lying-In 
Hospital; patient of Dr. Lobenstein; July 26, 
1906. Condition, vomiting. Noabnormality. Fis- 
tula opened on director. Immediate result, relief. 

CASE 44. Male, age 4 days; patient of Dr. 
W. C. Lusk, private communication; February 27, 
1907. Noabnormality. Perineal operation; fistula 
not treated. No anesthetic. Immediate result, 
relief. Remarks: Died a few months later. 
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ATRESIA RECTI 

CaSE 45. Male, age 3 days; Bellevue Hospital, 
patient of Dr. Hartwell; November 3, 1910. Con- 
dition, distention, vomiting. Abnormality, anus 
absent. Operation, colostomy; no anesthestic. 
Immediate result, relief; remote result, not stated. 

CasE 46. Male, age 3 days; Bellevue Hospital, 
patient of Dr. Bryant; December 31, 1907. Con- 
dition, distention. Abnormality, anus absent. 
Perineal operation; cocaine anesthesia. Immediate 
result, relief; remote result, died in 48 hours. Re- 
marks: Intestinal obstruction. 

CasE 47. Male, age 1 day; Bellevue Hospital, 
patient of Dr. Lusk; August 9, 1908. Condition, 
twin. Abnormality, anus absent. Perineal op- 
eration; cocaine anesthesia. Immediate result, 
relief; remote result, good. Remarks: Requires 
dilatation at one year. 

CasE 48. Male, age 1 day; No. 777, Lying-In 
Hospital, patient of Dr. A. B. Davis; December 
5, 1g08. Operation, colostomy. Patient died. 

CaAsE 49. Female, age 4 days; No. 7,123, Lying- 
In Hospital, patient of Dr. A. B. Davis; February 
27, 1906. Condition, jaundice; distention. Ab- 
normality, anus absent. Operation, colostomy 
(secondary); chloroform anesthesia. Immediate 
result, relief; remote result, died in five weeks. 
Remarks: Marasmus. 

CASE 50. Male, age 8 days; No. 14,539, Lying- 
In Hospital; January 27, 1909. Condition, pre- 
mature child. Abnormality, fibrous cord from 
anus to ascending colon. Operation, enterostomy; 
chloroform anesthesia. Immediate result, relief; 
remote result, died in a few hours. 

CASE 51. Male, age 1 day; No. 892, Lying-In 
Hospital, patient of Dr. A. B. Davis; October 10, 
1909. Condition, distention. Abnormality, anus 
absent. Perineal operation; ether anesthesia. Im- 
mediate result, relief; remote result, died in four 
days. Remarks: Post-operative hemorrhage. 

CASE 52. Male, age 1 day, No. 1,712, Lying- 
In Hospital; July 21, 1910. Condition, good. 
Abnormality, anus absent. Perineal operation; 
chloroform anesthesia. Immediate result, relief; 
remote result, good. 

CasE 53. Age 2 days; No. 2,253, Manhattan 
Maternity Hospital; September 25, 1910. Con- 
dition, poor. Abnormality, congenital stenosis; 
ascending colon. Was not operated upon as the 
child died the second day. Autopsy. 

Case 54. Age 1 day; No. 3,638, Manhattan 
Maternity Hospital; July 29, 1912. Condition, 
poor. Abnormality, anus absent. Operation: 
colostomy (secondary). Immediate result, re- 
lief; remote result, died in sixteen days. Re- 
marks: Marasmus. 

CasE 55. Male, age 1 day; No. 1,160, Lying- 
In Hospital, patient of Dr. A. B. Davis; January 
3, 1912. Condition, jaundice. Abnormality, anus 
absent. Perineal operation; chloroform anesthesia. 
Immediate result, relief; remote result, died in 
sixteen days from intestinal obstruction. 


CASE 56. Male, age 24 hours; No. 2,953, Presby- 
terian Hospital, patient of Dr. C. McWilliams. 
Condition, vomiting; slight distention. Abnor- 
mality, anus and lower rectum absent; free 
fluid in abdomen. Operation, perineal colostomy; 
chloroform anesthesia. Immediate result, relief; 
remote result, died in twelve hours. Remarks: 
Autopsy, left kidney absent, right kidney cystic. 


ATRESIA RECTI—VAGINAL OUTLET 

CasE 57. Female, age 9 years; No. 16,246, 
Presbyterian Hospital, patient of Dr. McWilliams. 
Condition, good. Abnormality, anus absent, but 
sphincteric fibers present. Perineal operation; 
ether anesthesia. Immediate result, good; remote 
result, good. Remarks: Control; second operation 
to close fistula. 

Case 58. Female, age 19 days; No. 710, Babies’ 
Hospital; September 28, 1907. Condition, fair. 
Abnormality, anus absent. Perineal operation. 
Immediate result, relief; remote result, good, 
No attempt to close fistula in upper part of vagina. 

CASE 59. Female, age 1 day; No. 747, Lying- 
In Hospital, patient of Dr. A. B. Davis; October 
5, 1908. The child weighed 5 pounds. Ab- 
normalities, congenital syphilis; spina _ bifida; 
talipes equino. Perineal operation; ether an- 
zsthesia. Immediate result, relief; remote result, 
died in three days. Remarks: Marasmus. 

CASE 60. Female, age 3 days; No. 28,167,, New- 
York Hospital, patient of Dr. Markoe; November 
28, 1904. Condition, marked distention. Ab- 
normality, anus absent. Perineal operation; colos- 
tomy 24 hours later; no anesthesia. Immediate 
result, no relief; remote result, died in a few hours 
from shock. 

CASE 61. Male, age 2 days; Lying-In Hospital, 
patient of Dr. C. B. Knapp; February 23, 1907. 
Condition, passing urine and meconium per urethra. 
No abnormalities. Operation; colostomy (sec- 
ondary). Immediate result, slight relief; remote 
result, died in four days from peritonitis. 
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A CASE OF MEDIASTINAL 
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Attending Surgeon to Mt. Sinai and Bellevue Hospitals 


PERATIONS invading the anterior medias- 
tinum are unusual. The literature of the 
~ subject is not voluminous, a rather cursory 
search among the papers of recent years having 
yielded the bibliography appended to this con- 
tribution. Numerous papers have doubtless 
been overlooked, but it is believed that in this 
list will be found the sources of present informa- 
tion on the subject. 

Of the various methods of approach the most 
attractive to me is that described by Milton in 
the Lancet in 1897, the essential point of which 
is the median sagittal division of the sternum. 

When for the first time in my experience the 

problem presented itself to me I naturally turned 
to this procedure which had for years been in my 
mind. The following case report demonstrates 
some of the advantages of the method and also 
recounts a number of interesting features both 
surgical and physiological. 
Case. Mrs. Katie W., 57 years, was admitted to Mt. 
Sinai Hospital on December 4, 1913. So far as could be 
learned, her past history had no important bearing upon 
the condition for which she sought relief. 

For about six years there had been a swelling in the left 
side of her neck. This gradually increased in size and 
some difficulty in breathing arose. At times there was 
local pain. Four years after the first symptoms the right 
side of the neck began to enlarge. She never noted cardiac 
palpitation but stated that she had been at times ‘ner 
vous.”” Deglutition was not painful. 

The physical examination showed a rather anemic 
woman who looked her age. At the first glance the pic 
ture was not unlike that of exophthalmic goiter, and on 
reviewing the case it seems possible that we were dealing 
with an arrested form of this disease. The thyroid was 
greatly enlarged, particularly the left lobe, which extended 
from just below the jaw to the clavicle. The eyes ap- 
peared prominent. The fundi, however, were negative 
and the lid symptoms of Basedow’s disease were not 
present. There was a left ptosis and left divergent 
strabismus. The left pupil was considerably smaller than 
the right and there was some nystagmus in lateral position. 
Over the right arm, the entire upper chest. and lower part of 
the neck there were enormous dilated veins. 

A radiograph (Fig. 1) by Dr. Jaches showed a large 
mediastinal, clearly-defined shadow which was taken to 


be a pathological thyroid lobe. The goiter itself was 
smooth and not tender, but was firm in consistency. The 
substernal dullness reached to the lower border of the 
second rib. There were sonorous rales anteriorly over 
both lungs, most marked at the right base. Posteriorly, 
the same signs with subcrepitant rales. The upper border 
of the heart was at the third rib, the lower border coincided 
with the right border of the sternum, the left border one 
finger’s breadth to the left of the midclavicular line. The 
action was strong, the rate 92 per minute, and there were 
no murmurs. : 

Because of the progressive dyspnoea, which was certainly 
in part accounted for by the presence of the mediastinal 
growth which pushed the trachea well to the right (see 
X-ray), it was decided to attempt the extirpation of the 
left lobe of the thyroid and the substernal mass. 

On December 26, 1913, in ether anesthesia, I made the 
usual necklace incision, ligating some of the larger veins in 
the right side of the neck and then attacking the left lobe 
of the thyroid. This was partly mobilized, and careful 
exploration with the finger was then made, loosening the 
mediastinal growth from the anterior chest wall and from 
the mediastinal confines behind. Each time the finger 
was introduced there was sharp hemorrhage, which ceased, 
however, immediately on the withdrawal of the finger, the 
bleeding apparently coming from = ruptured superficial 
veins. The left superior and inferior thyroid vessels were 
now secured and the left lobe of the thyroid easily dis- 
located. The isthmus was clamped and then ligated. No 
attempt was made to save the posterior capsule of this 
thyroid lobe. 

With the left cervical tumor out of the way another 
attempt was made to loosen the mediastinal thyroid. 
The index finger throughout its entire length was easily 
inserted and the tumor appeared removable, but hamor- 
rhage at each repetition of this maneuver caused me to 
desist for the time. The wound was then closed by suture, 
a single gauze packing being put in and the extirpation of 
the mediastinal tumor was deferred. ‘Time of operation 
55 minutes. 

After the operation 800 ccm. of normal salt solution 
were given intravenously. 

Seventeen days later, the patient having made a good 
operative recovery in spite of some bronchitis, L again 
operated, this time employing the intratracheal insufila 
tion method of etherization. The original packing had 
been removed only the day before. 

The wound in the neck was reopened by divulsion and 
the left sternomastoid muscle was partly cut through to 
gain space. I then attempted to free the right border 
of the substernal tumor with the gloved finger, but the 
mass was so large that the finger could not reach low enough 
to dislodge it and traction appeared dangerous. There 
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Fig. 1. 
shadow. 


Trachea displaced to the right. 


fore I decided to modify Milton’s operation and, having 
made an incision from the cervical wound down the median 
line almost to the xiphoid, I split the sternum with a chisel 
longitudinally from the interclavicular notch, the section 
passing through the manubrium and for two intercostal 
spaces into the gladiolus. At the end of the longitudinal 
incision a transverse chisel cut was made completely 
through the bone. With the aid of sharp retractors the 
two sides of the divided sternum were separated and with 
the protecting finger in the mediastinum the posterior 
periosteal covering of the bone was divided with the scalpel 
from in front. Retraction was now possible for the space 
of at least an inch anda half. Through the sternal wound 
the tumor was now easily dislocated into the neck and 
cut away from the right lobe of the thyroid, from which it 
was evidently an outgrowth. An artery the size of a large 
knitting needle, possibly the thyroidea ima, was exposed 
and cut between ligatures without hemorrhage. 

The bleeding, while considerable, had not been alarming, 
and with an intravenous saline solution of about 1400 
ccm. the patient’s condition was quite satisfactory. 

On account of the impossibility of properly sterilizing 
the granulating wound left after the first operation, | 
feared to close the wound without drainage. All bleeding 
vessels having been secured, the sternal wound was once 
more separated and an inspection was made. The motion 
of the lungs and heart was easily seen within the unopened 
pleural and pericardial membranes, and the unusual sight 
was demonstrated to those present at the operation. A 


Radiograph of Katie W’s chest before operation. 
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Large mediastinal 


piece of gauze was lightly packed into the mediastinal 
cavity, the end emerging from the wound in the neck. 

A few silkworm-gut sutures through the skin closed the 
sagittal incision. Only the angles of the wound in the neck 
were sutured, the front part remaining open. This opera- 
tion had consumed 56 minutes. The report on both tumors 
by Dr. F. S. Mandlebaum, pathologist, was ‘colloid 
struma.”’ The patient left the table with a pulse of about 
120, regular and strong. 

Two or three hours later there was diffuse hemorrhage 
and also a small vessel spurted in the upper part of the 
wound. My house surgeon, Dr. Charles Koenigsberger, 
removed some of the sutures, secured the spurting vessel, 
and put in more packing. 

The following day the hemoglobin was 4o per cent, the 
blood pressure 115, and the pulse extremely rapid and 
irregular. A heart examination and polygraphic tracings 
were made for me by Dr. B. S. Oppenheimer, adjunct 
physician to the hospital, and the condition of auricular 
fibrillation was demonstrated (see Fig. 4). 

A donor for transfusion was in readiness, but the patient 
improved and the pulse became regular under atropin 
and adrenalin, the latter drug having been given by mouth 
in 10 minim doses every four hours. 

A note made three days after this operation shows 
that some of the mediastinal gauze was removed and that 
the patient’s temperature had not reached a point higher 
than ror°. It is quite possible that the auricular fibrilla- 
tion was caused by the pressure of the gauze against the 
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Fig. 2. 


A shadow still present in right mediastinum, though the great mass in Fig. 1 is gone. 


Katie W’s chest after operation. 


auricle itself, covered only by pericardium, and that the 
steadying of the heart was coincident with the relief of 
pressure as the gauze became saturated with discharge. 

After the second operation there was aphonia, 
which was attributed by Dr. Emil Mayer, laryngologist, 
to a complete paralysis of the left recurrent laryngeal 
nerve, though this structure had not been seen during any 
stage of the operation. 

Improvement was now progressive. On removing the 
packing there was a large cavity with its opening at the 
top, so that the problem of drainage was a serious one, 
mediastinitis being a very dangerous possible complica- 
tion. Because of the unavoidable exposure of the original 
wound some infection was certain. 

An attempt to drain was first made by elevating the 
foot of the bed. This, however, caused dyspnoea and so 
much discomfort that it had to be abandoned. There 
was some thought of filling the cavity with a mild antisep 
tic solution or with neutral oil, but on making the test 
with borosalicylic solution it was found that the mere 
weight of so much fluid, at least eight ounces, would prob- 
ably delay healing by keeping apart the soft and mobile 
walls of the cavity; also, when the patient coughed a con- 
siderable quantity of the fluid was forcibly ejected. 

I then determined to secure drainage by suction, and for 
this purpose I made use of an ingenious air pump manu 
factured at the suggestion of Dr. Chetwood of New York. 
This pump was connected with a metal tank, which in 
turn was coupled with a reducing apparatus, by which the 
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Trachea in midline shows faintly in print. 
strength of the suction current could be modified. This 


reducer was attached to a bottle with stopcock and tube, 
which in turn connected with the drainage tube, ex- 
tending far down into the patient’s mediastinum. The 
apparatus once started by attaching it to the electric 
light socket, the pump would act until the gauge on the 
tank showed a vacuum of minus 15 pounds. The pump 
then automatically ceased working. Suction reduced 
to six inches of mercury or even less would act continuously 
and silently, not only emptying the mediastinal cavity of 
all fluid but also by the constant air current tending to dry 
the parts. After from twenty minutes to half an hour of 
silent pumping the vacuum in the metal tank would be 
down to about minus six pounds, when the pump would 
begin to work again until the fifteen pound vacuum was 
reéstablished (see Fig. 5). In order to prevent excessive 
drying out of the superficial parts of the wound, a wet 
dressing was applied and held in place with a light bandage. 

Having noted how coughing forced the fluid from the 
mediastinum, it occurred to me that blowing exercises 
would aid drainage and tend to fill the cavity by expanding 
the lungs. Twelve days after the second operation this 
form of therapy was begun and proved an efticient aid in 
causing the obliteration of the enormous cavity. 

About the first of February there rémained only a sinus 
with its opening at the suprasternal notch, and the pump- 
ing apparatus was discontinued. The patient was then 
permitted to be out of bed, and she rapidly gained in weight 
and strength. For two days during her convalescence 
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there had been some temperature with pain in the left 
side and triction rales in the lower part of the chest. Un- 
der cupping this subsided and left no sign. 

My next note was made on February 28, 1914. The 
suprasternal wound was a mere flat granulating patch. 
The patient was still almost totally aphonic, although 
with some effort she was able to produce a hoarse vocal 
sound. 

She had had two severe attacks of biliary colic, and on 
February 25, in local anwsthesia, I incised through the 
right upper rectus fibers, coming down upon a tense gall- 
bladder. There were many tough, old, thoroughly or- 
ganized adhesions which had to be broken down or divided. 
The gall-bladder was then sutured to the peritoneum and 
posterior rectus sheath and at once opened. It was filled 
with mucus and many faceted yellow stones larger than 
peas. Tube drainage was instituted. 

Recovery from this operation was rapid and three weeks 
later the patient was discharged from the hospital apparent- 





ly well 
i A radiograph made some days before was a bit disap- 
: a ‘ ~«) pointing. It showed (see Fig. 2) the trachea in its normal 


position but also a globular shadow moving slightly on 
deglutition in a location which suggested the presence of 
another substernal lobe on the right side. This was all 
the more astonishing since the large mass which I had 
extirpated had been cut away from the right lobe of the 
thyroid. I was at first unwilling to accept the explanation 


Fig. 3. The tumor removed from anterior mediastinum. 
A portion has been removed for histological examination. 





A See of this shadow by the radiologist, but was convinced by 
duc 2 fluoroscopy under the supervision of Dr. Wessler. It must 
oa rs n cyev F vev ; me be remembered that while the view of the entire medias- 
ihn at aie Vow Y™ ~~ tinum seemed very complete my observations were 
-femaain. a 
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lig. 4. Polygraphic tracings. a,a' were taken on 
January 13, 1014, the day following operation. ‘They 
show (1) absolute irregularity of the radial pulse, (2) 
absence of the A wave in the jugular tracing. b,b! were 
taken March 12, 1914. b shows regular action, the 
jugular tracing showing A, C, and V waves. In b! the Fig. 5. Patient in bed with constant suction apparatus 
rad‘al shows extra systoles or premature beats R!. attached. 
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necessarily short considering the condition of my patient, 
so I must conclude that there had been two substernal 
tumors connected with the right lobe of the thyroid body. 
The patient, however, was completely relieved and her 
pupils became equal and normal, the ptosis also being 
less marked. 

Since her discharge from the hospital Mrs. W. has had 
an attack of biliary colic with jaundice and the wound in 
the gall-bladder was open for a time. It is not improbable 
that a cholecystectomy may become necessary. It would 
have been done by me primarily, but the patient desired 
the shortest and simplest operation for relief. 

If one may venture to generalize from a single 
experience, I should conclude that the operation 
of reaching the mediastinum by splitting the 
sternum is a simple and thoroughly surgical 
procedure. 
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NEW TECHNIQUE FOR OPERATIONS ON STENO’S 


by intrathoracic tracheotomy. Lancet, Lond., 1001, 
January 20. 
Weyermann, F. Die Struma Intrathoracica. 


By HUGH CROUSE, M.D., F.A.C.S., Et Paso, Texas 


TOUNDS of the parotid gland may divide 
either the main duct of Steno or one or 
more of its chief branches. Sometimes 

severe blows over the cheek will also produce an 
occlusive inflammation of this duct. Syphilis, 
lupus, or carcinoma, producing ulcerative pro- 
cesses of the cheek, at times destroy the salivary 
ducts of the parotid. In some cases, such acci- 
dents or pathology lead to salivary fistulas, which 
are always extremely annoying to the patient. 
The outpouring of secretion of the parotid is pro- 
fuse, especially at meals. Attempts to correct 
such fistulas by surgical means have led to the 
development of several different methods, the 
technique of DeGuise being the most widely 
known. He uses a small trocar, thrusts it 
through the cheek from the external to the buccal 
surface, piercing the cheek at two points over the 
salivary fistula, and by means of the trocar a 
wire of lead is drawn through both punctures 
and tied in the mouth. Sometimes this method 
is successful. At other times it will fail, because 
the saliva continues to follow the easier and older 
line of escape. In doing this operation, one 
should always attempt to develop the new tract 
in front of the masseter muscle. The longitu- 
dinal muscular fibers of this muscle in their nor- 
mal action would constrict and occlude such a 
channel. 


Nicoladoni constructs a tubular canal of the 
buccal mucous membrane, after having sought 
assiduously and successfully for the proximal end 
of Steno’s duct. He turns the buccal mucous 
membrane into a tubular canal and attaches 
it to the dissected proximal end of Steno’s duct. 
Where there is a deep-lying fistula, the result of 
some pathological fault in one of the larger 
branches of the main duct of Steno, he advises 
extirpation of the particular lobe of the parotid 
drained by that branch. 

Weber dilates both the fistula and the normal 
distal duct outlet with catgut strings or laminaria 
tents, and then passes a seton through both sec- 
tions toward the gland, so as to bring the parts 
in line and necrose the intervening tissue. If the 
dilating agent can be kept in position for a few 
days, the fistula will close by the discharge en- 
tering the mouth. 

Both Eisendrath and Wyeth sought and _ se- 
cured the proximal end of the duct and drew it 
through the masseter muscle into the buccal sur- 
face. This technique was successful, but it has 
the fault mentioned in discussing the DeGuise 
operation; viz., that the heavy mass of the 
masseter muscle has a tendency to prevent the 
formation of a channel, the action of the muscle- 
fibers tending to occlude the duct in its passage 
through the muscle substance. 
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Fig. 1. Showing location of skin incision on cheek and 
method of closing. 


In severe salivary fistulas of the parotid, 
Koenig advises removal of the entire gland or 
ligation of its main duct, with the expectation 
that such ligation would in time induce atrophy of 
the gland, which is analogous to Mayo’s theory 
regarding results obtained upon the kidney 
secondary to ligation of the ureter. 
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Fig. 3. Showing forceps passing over masseter muscle, 
puncturing buccinator; also shows Steno’s duct and branch 
of facial above same, and parotid showing through skin. 


The technique illustrated in this article was 
devised to meet the exigency of a cyst of the 
parotid in a young woman. This cyst at times 
would rupture and drain over the cheek, pro- 
ducing a temporary fistulous tract, which would 
close, the cyst re-form and then rupture, each 
condition being intensely annoying to the pa- 
tient. The illustrations of the author’s technique 
are self-explanatory. The normal anatomical po- 
sition of the parotid is shown in Fig. 3, and par- 
ticularly the normal anatomical position of Steno’s 


Oot. 


Fig. 2. Showing stripping of buccal mucous membrane and method of closure. 
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Fig. 4. Strip of buccal mucous membrane being caught 
by forceps and showing method of entering the mouth. 


duct, which crosses the masseter muscle 2 cm. 
below the zygoma, coming from the superior and 
posterior surface of the gland, entering the buccal 
cavity opposite the second upper molar tooth. 
The main branches of this duct are those which 
lead to the cervical lobe and the pterygoid lobe 
of the parotid. The incision made over the 
cheek should start 2 cm. below the zygomatic 
process and 2 cm. in front of the ear, which takes 
into consideration the anatomical position of the 
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Fig. 6. 
suture in intestinal work. 


Suture passed in same manner as 
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Fig. 5. Strip being drawn through, ready to attach to 
fascial incision. 


external carotid artery and its branches — the 
temporal and external maxillary — as well as the 
location of the facial nerve and the temporal and 
maxillary veins, as these arteries, veins, and 
nerves either pass through the substance of the 
parotid or beneath it. There is also a branch of 
the facial, the auricular mentalis nerve, that, in 
contradistinction to these other structures—ar- 
teries, veins, and nerves—passes over the surface 
of the parotid just beneath the fascia of the gland, 
just in front of the ear. The incision should be 
about 3 cm. in length, simply cutting through skin 
and adipose tissue of the cheek. Making the 
incision this length and at the point indicated 
will avoid all nerve, arterial, or venous supply or 
structures passing through the parotid or over it. 
When the fascia of the parotid is reached, a 1 cm. 
incision should be made in it, as illustrated in 





Fig. 7. Five-day gut being tied in third knot of approxi- 
mating suture. 














Fig. 8a. Operation for salivary duct fistula according 
to De Guise. (Duplay-Reclus.) 


Fig. 5. Next grasp the lip, turn the cheek out, 
and mark off a strip of buccal mucous membrane 
one-fourth inch wide, commencing slightly within 
the vermilion mucous borderline of the upper lip, 
and trace it back slightly posterior to or even 
with the cusp of the second upper molar tooth, 
leaving the posterior end of strip thicker, and, of 
course, unseparated. Make the lip end of this 
strip angulated, differing from illustration in 
Fig. 2. Clip the mucous strip with curved 
scissors, being careful to cut deep enough so that 
its vitality will not be impaired. The author 
makes the depth about one-eighth inch. Tag 
this mucous strip with an artery forceps. 

Next pass a curved Doyen or similar forceps 
through the external cheek wound; force it over 
the surface of the masseter muscle, hugging close- 
ly the anterior surface of the masseter; then punc- 
ture the buccinator with the forceps, entering the 
mouth just in front of the base of the up-stripped 
buccal mucous membrane, and widely stretch the 
forceps, in order to dilate the new orifice. Insert 
the buccal mucous membrane strip within the 
bite of the forceps passed from the outer cheek 
surface (illustrated in Fig. 4); draw back the for- 
ceps to the cheek wound, and suture the buccal 
strip into the incision of the fascia, as illustrated 
in Fig. 6. This suture, No. o ten-day chromic 
gut, is similar to the Lembert intestinal suture, 
entering into the mucous side of the buccal 
mucous membrane strip. Double-tie, leaving 
the ends long, in order to secure (illustrated in 
Fig. 7) the loop of No. 5 ten-day chromic gut, 
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Fig. 8b. Operation for salivary fistula (Binnie). 
ladoni’s method tube of mucous membrane. 
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which is drawn from within the mouth by small 
forceps, starting from the cheek incision; the two 
ends of the No. 5 ten-day chromic gut remain in 
the mouth proper. Unfortunately, the illustra- 
tions shown in Figs. 6 and 7 do not give a definite 
idea of the channel-like appearance assumed by 
the strip of mucous membrane after it has been 
dragged through from the mouth to the fascial 
incision of the parotid. The illustration in Fig. 
2 does not show the proper technique, as the lip 
end of the strip is depicted as square when it 
should be pointed, which gives better cosmetic 
results in the closure of the wound and a better 
channel effect in its entrance into the fascial in- 
cision, as shown in Fig. 6. These faults in the 
illustrations are due to the fact that the author 
did not make his points quite clear to the artist. 

The author has used this technique in five 
different operative procedures, which ran the 
gamut of pathology of the parotid or Steno’s 
duct, from traumatic destruction or injury by a 
violent blow over the cheek, two cases; one case 
of salivary fistula secondary to extirpation of the 
parotid by another operator, and the accessory 
parotid, or socia parotidis, having been over- 
looked; one case of stab wound of the cheek, 
which cut Steno’s duct; and one case of abscess of 
Steno’s duct, secondarily producing a salivary 
fistula. Each operation resulted successfully, 
one of which necessitated dragging the strip of 
mucous membrane down to and incorporating 
it into the fascia of the cervical lobe of the parotid, 
the only portion of the gland remaining. 

The author presents this technique to his 
professional colleagues because of the success it 
has given him in his surgical work. 
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By JOHN G. CLARK, M 


“HE Philadelphia County Medical Society 
is particularly fortunate in having as its 
guests this evening the various inventors 

who have presented in person the details of 
their operations, giving the most authoritative 
statements concerning their r915 models, from 
which we may take our choice or go further into 
the wider range of other inventors who have pro- 
posed other surgical methods for correcting a retro- 
version of the uterus. Barrett of Chicago, three 
or four years ago, in a discussion on this same 
subject at Atlantic City, claimed that up to that 
time there had been fifty-two operations sug- 
gested for the correction of this malposition. 
Since then there has hardly been a month that 
has not witnessed the birth of some new operation 
or a modification of one of the older procedures. 
Even in the last number of SURGERY, GYNECOL- 
OGY AND OBSTETRICS a new technique was sug- 
gested for the performance of the Gilliam type of 
operation. The ‘57 variety’? mark has cer- 
tainly been outnumbered. 

Fifteen years ago, while in attendance at the 
meeting of the German Gynecological and Ob- 
stetrical Congress, Siinger, one of the clearest 
thinkers of his time, presented at one of the 
dinners of the Society a poem relating the 
woes of the retroverted uterus. His concluding 
verse stated that whether the uterus was forward 
or backward was oftentimes immaterial, for ‘‘it 
lies so under the best of hats.” 

Three years ago I sat at dinner by Mr. Alexan- 
der of Liverpool, the pioneer inventor of the round 
ligament operation. A number of visiting sur- 
geons had asked him to perform his operation 
while they were in Liverpool. In reply he said 
that he had four assistants and that he had 
sent them into the north, the east, the west, and 
the south of Liverpool, and after an arduous 
search they had returned to him with the report 
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that they had been unable to find one woman in 
that great city who had not had the Alexander 
operation performed upon her. 

With the remarkable array of operations which 
has been presented in America, some of the best 
of which have been described this evening, there 
can be no excuse for any uterus which is the slight- 
est bit tipped backward escaping prompt correc- 
tion. J dare say that even some that are not 
materially tilted will be overcorrected under this 
technical impulse. 

I am sorry that Dr. Coffey is not here this 
evening to describe his method, for of the various 
procedures which I have personally tried, I have 
thus far found his to be the best and have prac- 
tically adopted it as our standard. As I see it, 
it possesses the advantage of getting rid of the 
redundant round ligament and at the same time 
of utilizing the relaxed anterior leaf of the broad 
ligament in restoring the uterus to its proper 
position. 

We have done at least three hundred of these 
operations with the greatest satisfaction. It 
has, however, certain limitations. When there is 
considerable elongation of the uterosacral liga- 
ments it does not suffice, for although it holds 
the uterus in anteflexion it does not prevent it 
from sagging into the vagina and causing some 
irritability of the bladder. 

We have tried the Baldy-Webster operation 
and have discarded it on the ground that the 
convalescence of the patient is not satisfactory 
in that they usually complain of considerable pain 
in both ovarian regions. It is possible that our 
technique may not have been in strict accord 
with that which the inventors have described, 
but it appears to me that anatomically it pos- 
sesses serious objections. In perforating the 
broad ligaments and dragging the round liga- 
ments through and attaching them to the poste- 
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rior wall of the uterus, actual pressure or cica- 
trical bands may form, which limit the circula- 
tion at the site of the utero-ovarian anasto- 
mosis and a local congestion may be caused. 
Our head nurse in the gynecological ward at 
The University Hospital, who has followed these 
cases very carefully during their convalescence, is 
outspoken in her preference for the Coffey type 
of operation. According to her observations, 
one set of patients get up and go about moderately 
comfortably from the start, whereas the others 
complain of pains in the ovarian regions for 
‘several days or even longer after being on their 
feet. 

I have never been favorably disposed towards 
any type of operation which looks to the inguinal 
canal as the point of correction. Iam of the same 
opinion as other speakers of this evening—that a 
simple, uncomplicated, retroverted uterus does not 
give symptoms, and therefore the complaint of 
the patient, which may be referred to this mal- 
position, is in many cases due to pathological 
conditions in some adjacent organ, and therefore 
a liberal central incision is indicated, and not a 
stab wound such as we formerly took pride in 


HISTORY OF 


NHE history of retrodisplacements of the 
uterus is divided into four periods: 


DOWN TO 
1600 
Prolapse was recognized but otherwise little 

was known of displacements, which were con- 
fused with wanderings of the uterus into various 
other parts of the body and various imaginary 
conditions, such as dryness, softness, distortion, 
compression. 


I. THE ANCIENTS ABOUT THE YEAR 


2. FROM 1600 TO ABOUT 1810 

During these years there was an increasingly 
clear recognition of the extreme danger of re- 
troflexion of the pregnant uterus. William 
Hunter, in 1774, reports a case treated by empty- 
ing the bladder, putting the patient in the knee- 
chest posture, and endeavoring to replace the 
uterus by using the fingers of one hand in the 
rectum pushing on the sac and those of the other 
hand in the vagina manipulating the cervix. 
The patient died, and a post-mortem showed that 
the womb was so tightly wedged in the pelvis 
that the symphysis had to be divided to get it 
out. During this period the method of examina- 
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doing, which will permit a thorough investiga- 
tion of conditions adjacent to the uterus and 
even a manual excursion into the upper abdomen 
to ascertain the condition of the kidneys, gall- 
bladder, and stomach. 

The time has passed when the gynecologist 
can limit his work merely to pelvic diseases, and 
if he makes an incision which does not permit 
a thorough investigation of every questionable 
symptom in the abdomen, he does an injustice 
to the patient. 

As to the Gilliam operation and its modifica- 
tions, I have performed them a few times, but 
have always been fearful of intestinal obstruc- 
tion. I do not doubt from the excellent reports 
of the gentlemen who have related their ex- 
periences this evening that this fear has been 
exaggerated. Nevertheless, I cannot get away 
from the feeling that this operation has the same 
objection that any ventrosuspension or fixation 
method has, and if some other type of operation 
will give as good results, it is preferable. The 
reports of Doctors Cragin and Montgomery clear 
the horizon as to any marked parturient dangers, 
and my apprehensions may have been groundless. 


UTERUS 


, M.D., F.A.C.S., BALTIMORE 


tion was the introduction of a finger into the 
vagina, technically called “the touch.”” Retro- 
flexion apart from pregnancy had to be defined 
as ‘“‘retroflexion in vacuity.”” The first case I find 
reported in this country was by Dr. Holyoke of 
Salem, Massachusetts, in 1806. 


3. FROM 1810 TO 1885 

It now became increasingly evident that 
retrodisplacements were common. Sir James 
Y. Simpson felt as if he had discovered them with 
his uterine sound (1843). A number of works 
in this period were devoted to the subject, 
among which I would mention especially that 
of Laroux, published in 1844. This may be 
called the pessary period of gynecology, when 
great reputations were made by the invention 
of a new pessary, and when pessaries were pat- 
ented and even hawked from door to door. 


4. THE LAST OR OPERATIVE PERIOD 
This began in the eighties of the last century, 
when the profession finally broke away from the 
dominion of the pessary and brought retroflexion 
operations into the category of other gyneco- 
logical procedures which were rapidly becom- 
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ing almost exclusively surgical. Since that date 
the pessary has occupied only a very subordinate 
place. 

As to the frequency of retroflexions, I have 
found from my statistics at the Johns Hopkins 
Hospital that out of 13,600 gynecological cases 
there were 1886 of retroflexion. Of these 415 
were uncomplicated. Of 1,000 operations of all 
kinds performed there between August 27, 1904, 
and November 9, 1905, there were 95 cases of 
retrotlexion. 

My own original retrodisplacement operation, 
which was done in 1885 and published! January, 
1887, I have abandoned, after doing it between 700 
and 800 times, on account of the occasional acci- 


1 Am. J. Obst., N. Y., 1887, xx, 33. 
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dents. I now use an operation by which a single 
silk or linen thread on either side encircles the 
round ligament and draws it forward to the ab- 
dominal wall, where each one is tied to the deep 
fascia over the rectus muscles. The peritoneum 
between the abdominal wall and the ligament 
must be picked up at every half inch in order not 
to leave a hole for the bowel to slip under. I 
have done this eighty times and _ believe it will 
prove the most satisfactory operation yet de- 
vised. 

I present here a record of more than filty 
different operations, all designed to correct retro- 
displacements — an extraordinary exhibit of the 
fertility of the surgical imagination. I expect to 
bring this collection nearly to 100. 


A MODIFICATION OF THE ALEXANDER OPERATION THROUGH THE PFANNENSTIEL 
INCISION PERMITTING INSPECTION OF THE APPENDAGES AND THE APPENDIX 
AND UNITED WITH A TEMPORARY SUSPENSION OF THE UTERUS 
By BARTON COOKE HIRST, M.D., F.A.C.S., PHtLADELPHIA 


IKE every one who deals with female 

l patients, particularly if one is charged with 
the care of women suffering from the imme- 

diate and remote pathological consequences of 
childbearing, I have for years been looking for 
the ideal method of radically curing retrodisplace- 
ment of the uterus. Although numerous methods 
have been given a fair trial in the last twenty-five 





Fig. 1. Represents the well-known Pfannenstiel incision, 
but in this operation care must be taken to make it as low 
as possible, the most dependent portion being on a level 
with the upper edge of the symphysis. 


years, including those prominently before the 
profession at present, it has been only in the last 
two years that I have felt satisfied with what I 
was doing. 

It is not the purpose of any of the speakers this 
evening to criticize the methods of others, but as 
I understand it, to give the reasons which induce 
them to adopt the method they employ and their 


experience with it. 





Fig. 2. Shows scissors opening the inguinal canal. 
Care must be taken to put one blade in the external 
ring; otherwise the round ligaments will bb diflicult to 
find. 
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In accordance with this idea, I beg to submit 
the following: The ideal operation for retrodis- 
placement of the uterus must (1) restore the 
uterus to a natural position with normal mobility; 
(2) must give the patient symptomatic relief; (3) 
must be a permanent cure in spite of future preg- 
nancies; (4) must not complicate in any way a 
subsequent pregnancy or labor; (5) must permit 
the recognition and correction of possible com- 
plications; and (6) must not subject the patient 
to any subsequent risks such as strangulation of 
the bowels. 

Does the operation advocated in this paper 
comply with all these requirements? (1 and 2) 
Shortening the round ligaments in the inguinal 
canals, pulling them at the natural angle of 
traction, answers the first two requirements to 
the satisfaction of surgeons in all parts of the 
world who have had sufficient experience with 
the operation to form a competent judgment. I 
know of no one anywhere who is dissatisfied with 
it on these two counts. (3) My personal experi- 
ence with the Alexander operation extending over 
a period of about 20 years and embracing hun- 
dreds of cases enables me to state that I have 
had the smallest percentage of recurrence from 
this procedure of any I have tried; and what 
strikes me as particularly important, among the 
few failures I have had, there has not been one 
to my knowledge following a subsequent child- 
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birth although some of my private patients have 
had as many as five children since the operation. 
(4) No one anywhere in the world has yet re- 
ported, I believe, any complication of a subse- 
quent pregnancy or labor. (5) The one serious 
defect of the Alexander operation was that it 
did not permit the certain recognition of adhe- 
sions, diseases of the tubes, ovaries, or appendix. 
The utilization of the Pfannenstiel incision obvi- 
ates this defect. (6) There is no possibility of 
subsequent intra-abdominal complications from 
shortening the round ligaments in the groins. 
It may be objected that the single suspension 
stitch of No. 3 chromicized gut lays the operation 
open to this objection and this addition to the 
Alexander operation might be criticized as pos- 
sibly complicating future childbearing; but I can 
say in answer to this possible criticism that in a 
personal experience with suspensio uteri extend- 
ing over a greater length of time than with any of 
the other operations and embracing a much 
larger number of cases, amounting I believe to 
quite a thousand, I have had no difficulty of this 
kind, if the operation is done properly. My ob- 
jection to it is that it never survives the next 
pregnancy, the supensory ligament necessarily 
giving way or stretching so that after delivery it 
gives the uterus no support. As for the detailed 
technique of the operation, it is best described 
by reference to the series of illustrations. 


OPERATIVE TREATMENT OF RETROVERSION OF THE UTERUS 
By EDWIN B. CRAGIN, M.D., New York 


Professor of Obstetrics and Gynecology, Columbia University 


MPRESSED with the number of recurrences 
] of retroversion following the Alexander 

operation in the hands of different operators, 
and still further impressed with the dystocia 
requiring czsarean section for delivery, after the 
operation of ventrofixation, and even after 
ventrosuspension, in the month of June, 1905, 
the writer turned to the principle of the Gilliam 
operation with the feeling of great hope. The 
principle of the operation which appealed to me 
was that of shortening the round ligament on 
each side by drawing a fold of it through the 
rectus muscle. After performing two or three 
of these operations through a median incision, 
I became convinced that the Pfannenstiel in- 
cision was preferable for this work for several 
reasons, among which were the simplicity of the 
technique, the safety of the cicatrix, and the 
cosmetic result. Since June, 1905, my operations 
have been performed through a Pfannenstiel 


incision. Until November of that year it was 
my custom to draw the loop of round ligament up 
through the incision in the fascia so that the top 
of the loop would be above the level of the fascia 
when it was sutured. In that month, in one of 
my private cases, the loop of round ligament on 
one side sloughed, letting one horn of the uterus 
fall backward a little. It did not interfere with 
the symptomatic result, but the anatomical 
result was not perfect and did not satisfy me. 
On studying the problem it seemed to me that 
the ligament sloughed because it was constricted 
by the fascia and since November, 1905, I have 
been careful to perform the operation in such a 
manner that the loop of round ligament when 
sutured lies just beneath the fascia and does not 
perforate it. Since that date I have had no 
further trouble with sloughing of the ligament 
and my technique has been as shown in the 
illustration. 
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A semilunar incision is made just below the 
upper border of the pubic hair so that the cicatrix 
will be concealed by it. This incision includes 
skin, fat, and fascia. The recti are separated and 
the peritoneum opened longitudinally. A trac- 
tion thread of catgut is passed under each round 
ligament and this traction thread on one side is 
seized by a sharp-pointed artery clamp which 
is passed through the rectus muscle at the outer 
angle of the incision through the fascia. This 
clamp with its traction thread and loop of round 
ligament is then pulled through the rectus and 
the loop of ligament is sutured just beneath the 
outer angle of the fascial incision with two 
chromic catgut sutures which at the same time 
close the outer angle of the fascial incision. 
When the artery clamp is pushed through the 
rectus great care is taken to pull the peritoneum 
well toward the median line, so that the opening 
in the peritoneum will be just under the opening 
in the rectus; otherwise when the loop of round 
ligament is pulled through the rectus, it may re- 
tract the peritoneum from the inner edge of the 
rectus and leave part of the muscle without 
peritoneal covering. When the loop of ligament 
is pulled through the rectus if the muscular 
fibers separate any more widely than just suf- 
ficient to allow of the passage of the round liga- 
ment loop, this extra opening should be closed 
with catgut. The same technique is followed 
on the opposite side; the peritoneum is closed 
longitudinally with a continuous plain catgut 
suture, and the recti are approximated with a 
few interrupted sutures of the same material. 
The incisions through fascia, fat, and skin are 
now Closed, the fascia being sutured with chromic 
catgut, the fat and skin with plain catgut; the 
suture of the skin being subcuticular. 

Before any operation for retroversion of the 
uterus can be called satisfactory it must conform 
to the following criteria: 

It must be safe; it must be permanent in its 
result; it must not interfere with pregnancy, 
parturition, or the puerperium. 

During the nine years ending in June, 1914, 
the writer has performed, with the help of his 
assistants, four hundred operations according to 
the technique just described. Of these four 
hundred operations, one hundred and fifty were 
upon private patients, two hundred and _ fifty 
upon ward patients—287 were performed by 
the writer himself, 113 by his assistants. During 
the past six months we have performed sixty- 
four additional operations of this kind but these 
are considered too recent to be included in 
this discussion. The writer is now prepared to 
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Gilliam operation through a Pfannenstiel incision. 


subject his series of four hundred operations to 
the criteria mentioned above. 

It is hardly necessary to mention the difficulty 
in following operative cases after they leave the 
hospital. During the past two months in 
answer to a questionnaire I have heard from 164 of 
the four hundred cases and 113 of them have been 
examined by my assistants or myself. The 
first test to be applied to these four hundred 
operations is that of safety. 

I regret to be obliged to report that I lost one 
of the cases in this series. It was a frail woman 
whose left tube was badly diseased and so firmly 
adherent to the rectum that in freeing it I 
damaged the rectal wall and so lowered its 
vitality that colon bacilli gained entrance to the 
peritoneum, and she died of a colon bacillus 
infection. Strictly speaking this should not 
reflect upon the Gilliam operation, as the trouble 
was caused in the early part of the operation, 
before the work on the round ligaments had 
started. It was a complicated case in which 
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nothing but an intra-abdominal operation would 
have met the indications; and whatever the intra- 
abdominal operation, the result would probably 
have been the same. 

This series comprises all the cases in which it 
was considered desirable to hold the uterus in 
place by shortening the round ligaments except 
cases of prolapse beyond that of the first degree. 
These are not included in this discussion although 
in certain cases of marked prolapse in addition 
to other operations the round ligaments were 
occasionally shortened by this method. 

This series, then, includes many operations on 
complications aside from the mere correction of a 
retroversion. For purposes of study the cases 
were divided into simple cases and complicated 
cases. Even if the patient did require a plastic 
operation on the pelvic floor, or the cervix, or 
both, she was placed in the group of simple 
cases. Moreover, if in the course of the opera- 
tion it seemed wise to remove the appendix either 
from pathological indications or at the patient’s 
request, the case was still regarded as simple. 
The complicated cases were made to include 
those involving operations on the ovaries or 
tubes, and myomectomies. 

In this series of four hundred operations there 
were 127 complicated cases, 86 had operations 
performed on ovaries or tubes, 45 had one or 
more myomectomies performed. In a series of 
four hundred such operations where 127 were 
complicated cases according to the definition 
given above, it does not seem to me that the loss 
of one complicated case should put the operation 
outside of the realm of safety. This was the 
only death in the four hundred operations. The 
appendix was removed in 37 ward cases and in 37 
private cases. To some this may seem a high 
percentage of appendectomies to perform in the 
course of an operation begun for another distinct 
purpose, but in the series under discussion among 
those from whom the appendix was not removed 
at the time of the operation for retroversion, 
four have been obliged to submit to a subsequent 
operation on account of an acute appendicitis. 
Two of these operations were performed by my- 
self and two by other surgeons. One of these 
last two was so provoked that I had not removed 
her appendix at the first operation that she would 
not allow me to do it when the acute attack came. 
Another in answering my questionnaire wrote 
as follows: ‘I can do anything now and have no 
nerves. I can play thirty-six holes of golf and 
hardly feel tired. I have only one regret— 
that you did not remove my appendix.”” Such 
experiences as these have led me to remove the 
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appendix in quite a large proportion of cases 
when operating for retroversion. 

The second criterion to which the writer would 
subject this series of operations is that of per- 
manence in result. In order to ascertain the 
present result of these four hundred operations 
a postal card was sent to the two hundred fifty 
ward cases asking them to come to the hospital. 
Seventy-eight came and were examined. To my 
one hundred fifty private cases the following 
questionnaire was sent: 

Have you been much benefited by the operation? 

What were your symptoms before operation? 

What symptoms have you had since operation? 

Are you in good health now? 


To the married women among this series the 
following question was added: 


With 


Have you been pregnant since the operation? 
what result? 


This questionnaire was answered by 86 of my 
private patients and at my request 35 of them 
came to my office and were examined. By this 
means 164 cases out of the four hundred were 
heard from and 113 of them were examined either 
by myself or my assistants within the past two 


months. Of the 113 examined 111 showed the 
uterus in perfect anatomical position. In two 
the uterus lay in the axis of the vagina. In one 


of the two a myomectomy was done at the 
original operation. In the five and one-half 
years which have elapsed, other fibroids have 
grown until now the uterus with its tumors is 
about the size of one’s fist. This extra weight 
proved to be too much for the shortened round 
ligaments to support although the patient is 
nearly free from pelvic symptoms. In_ the 
other of these two cases although the uterus lies 
in the axis of the vagina, it cannot be put into 
typical retroversion and the patient is practically 
free from pelvic symptoms. 

Among the remaining fifty-one cases heard 
from but not examined by me or my assistants 
[ have to report two recurrences of the retrover- 
sion. One of these recurrent cases was operated 
upon March 26, 1912, a myomectomy being 
performed as well as a shortening of the round 
ligaments. In November of that year she was 
examined by me and the uterus found in good 
anatomical position although she complained of 
some symptoms of prolapse. In January, 1914, 
she was examined by another gynecologist, who 
reports that he found the uterus slightly en- 
larged, retroverted, and freely movable, with a 
pronounced cystocele and a relaxed posterior 
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vaginal wall. In February, 1914, he performed 
an anterior and posterior colporrhaphy with 
ventrofixation. He reports that in November, 
1914, the anatomical result was perfect but that 
the patient still had a sensation of prolapse at 
times. The second case in which a recurrence of 
the retroversion was reported by another physi- 
cian was one with extensive adhesions of omen- 
tum, bladder, appendix, and appendages. Her 
physician now reports to me as follows: ‘She 
has a slight retroversion of the uterus with a 
few adhesions posteriorly; uterus is slightly 
fixed. Her discomfort and symptoms are re- 
lieved by a tampon once or twice a month.” 
In addition to these two partial and two complete 
anatomical failures among the 164 patients 
heard from, there were two other cases in neurotic 
women who reported that their symptoms were 
not relieved by the operation. To sum up the 
results in these 164 patients heard from, and 
calling a uterus which lies in the axis of the 
vagina a partial anatomical failure, we have: 

2 partial anatomical failures. 

2 complete anatomical failures. 

2 symptomatic failures although anatomical successes. 
If the same proportion of failures occurred in 
the 236 patients not heard from as in the 164 
heard from, we would have in the complete 
series of four hundred operations according to 
this method: 


5 partial anatomical failures. 

5 complete anatomical failures. 

5 symptomatic failures although anatomical successes. 
These results subjected to the criterion of per- 
manency are better than the writer has been able 
to obtain by any other operation justifiable in the 
child-bearing age. 

The last criterion is that of maternity. Does 
this operation cause discomfort during preg- 
nancy? Does it favor miscarriage? Does it 
interfere with parturition or the puerperium? 
The results in the 164 cases heard from would 
seem to answer these questions in the nega- 
tive. 

Discomfort. Of these 164 cases heard from, 
pregnancy has occurred in 35 and in none of them 
have I been able to ascertain that the discomforts 
were more than usual in pregnancy, or that any 
had discomforts which could be directly ascribed 
to the operation. 

Miscarriage. Of the 35 who became pregnant 
after the operation, 22 went to term and bore liv- 
ing children; one has had two living children since 
the operation. Nine are now in the course of 
pregnancy, 4 have had miscarriages, induced or 


natural. Of these 4 one has had 7 induced 
abortions since my operation; one has had 2 
induced abortions. One miscarried after a fall; 
one had a miscarriage without assignable cause, 
but she had had one living child before this 
miscarriage and since my operation and is now 
advanced about 4 months in her third pregnancy. 
This gives one miscarriage after a fall and one 
miscarriage without assignable cause in 38 
pregnancies, which does not seem to the writer 
a greater frequency than one would expect in 
women not operated upon. Furthermore, it 
may be stated that one of these patients did not 
menstruate after leaving the hospital, becoming 
pregnant at once. Another menstruated only 
once before becoming pregnant. 

Dystocia. In none of these 22 cases who went 
to term, once or more, have I been able to get 
any history of dystocia.!. In one of these cases, 
although she lived only four blocks from my 
office and I started at once when the nurse called 
me at the beginning of the second stage the baby 
arrived before me and this in spite of the fact 
that this was the woman’s first pregnancy. The 
nurse said that the patient had only four pains 
in her second stage. 

Puerperium. In the cases seen by the writer 
and in the reports received from other physicians 
attending these cases, the puerperium, including 
the involution of the uterus, has been normal. 
One writes as follows: “The uterus has remained 
in good position; no birth complications; in- 
volution prompt and complete.” 

It may be stated here that, as far as we have 
been able to ascertain, the uterus has continued 
in normal position after all the pregnancies in this 
series. 

The question naturally arises, Does a hernia 
through the rectus ever occur as a result of making 
an opening for the loop of round ligament? The 
writer has seen two cases, operated upon by 
other surgeons, in which a small omental hernia 
had found its way through the opening in the 
rectus alongside of the loop of round ligament. 
The absence of hernia in any of the cases heard 
from in this series of four hundred gives ground 
for hope that the care in leaving the opening 
in the rectus just large enough for the round 
ligament loop makes the occurrence of hernia at 
least very improbable. 

In conclusion the writer would like to record 
his thanks to Dr. William L. Millea of the Sloane 
Hospital staff for his great assistance in following 
up cases and obtaining statistics. 


1Since the reading of this paper, these additional cases have been 
delivered without dystocia. 
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THE SURGICAL TREATMENT OF RETROVERSION OF THE UTERUS, WITH SPECIAL 
REFERENCES TO THE LOWER POLE 


By J. WESLEY BOVEE, M.D., F.A.C.S., Wasuincton, District or COLUMBIA 


NHAT retroversion of the uterus has been 
so persistently regarded as a medical or 
surgical entity is to be deplored. In 

reality it is no more than a symptom or com- 
plication, discovered alone by accident and then 
when investigation is made for a condition having 
a true symptomatology. Hence it is only a 
complication but one requiring rectification. 
[ am convinced that uncomplicated uterine 
retroversion has no symptoms. In those cases 
in which surgical intervention is clearly indicated 
it becomes necessary to select that one of those 
operations of the very many that seems best 
for each individual. No operation can possibly 
be indicated in more than a small percentage of 
cases of retroversion of the uterus. 

To select intelligently the proper one or ones 
it becomes necessary to understand the forces 
or mechanism by which the uterus is maintained 
in what may be called its normal position in 
the pelvis. These forces are commonly listed 
as intra-abdominal pressure, the uterine supports 
or ligaments, and the vaginal walls. 


INTRA-ABDOMINAL PRESSURE 

I know the influence of intra-abdominal pres- 
sure as the only or the principal force acting in 
this capacity has many strong supporters whose 
opinions on other subjects in gynecology com- 
mand our attention. But that retroversion or 
procidentia of the uterus occurring in the very 
obese woman with tense abdominal walls or in 
the very thin one whose abdominal walls are 
markedly relaxed is due alike to positive (or 
the absence of negative) intra-abdominal pres- 
sure I cannot believe. And if in both of these 
instances proper surgical operations are performed 
upon the vaginal walls or uterine ligaments or 
uterine structures, or combinations of these, and 
permanent success results, which is usual, the 
importance of intra-abdominal pressure in this 
connection must be excluded. 

Again, we often find such result from that cause 
absent. Even extreme distention from ascites 
may fail to displace the uterus materially. I 
have, therefore, concluded that intra-abdominal 
pressure plays a very insignificant part in the 
maintenance of the normal position of the uterus 
and less in prevention of retroversion. 

THE VAGINAL WALLS 

It is generally conceded, and I agree, that the 

normal posterior vaginal wall closely apposed to 


the anterior one receives the downward impulses 
of the latter and the uterus which result from 
rhythmic (respiration) or arrhythmic increase 
of the positive intra-abdominal pressure, and it 
is further believed that this resistance is an im- 
portant factor in maintaining the normal uterine 
position. I believe it is an important adjunct 
to the action of the uterine ligaments, and only 
that. Retroversion of the uterus and a normal 
posterior vaginal wall commonly are noticed 
coincidently. 

Women also have normally placed uteri and 
complete laceration of the perineum for twenty 
years’ duration. Nevertheless, proper surgical 
treatment of uterine retroversion should not 
include negligence of rectocele or laceration of 
the perineum. 


THE UTERINE LIGAMENTS AND SUPPORTS 

I believe its ligaments and the vaginal walls 
attached to it are the all-important factors in 
maintaining the normal position of the uterus. 

In analyzing the subject of uterine ligaments it 
is noted, first, that the longitudinal axis of the 
uterus is in the pelvis and practically perpendic- 
ular to that of the human body; second, that the 
lower pole has ligaments (the round) attached to 
it in front only; third, that the lower pole has 
ligaments attached both in front and behind 
which are much less elastic and contractile than 
are the round ones; and, fourth, that attached to 
either side along that part of its axis that lies 
between the attachments of the ligaments of the 
two poles is a broad ligament. The two broad 
ligaments are much more powerful than are any 
other pair of uterine ligaments, and I believe 
are most influential in preventing sagging of the 
uterus. 

Between the round and uterovesical ligaments, 
encroached between the uterine body and the 
anterior wall of the pelvis and abdomen, is the 
bladder, which is constantly pushing or pulling 
the uterine body. Since in retroversion the 
cervix is displaced forward as well as the fundus 
backward, we may assume that the uterus has a 
transverse axis at some point. The cervix is 
never back in the hollow of the sacrum in retrover- 
sion of the ulerus, except when some traction or 
propelling force is effective on both poles of the 
organ. ‘The position in the pelvis in which the 
cervix is held by the opposing action of the 
uterovesical and uterosacral ligaments has all 
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to do with the proper nearness of the lower uterine 
pole to the hollow of the sacrum. 

The uterosacral and uterovesical ligaments 
are antagonistic in their action upon the lower 
uterine pole and yet, acting together, form a very 
important sling-like support to the uterus and 
bladder. When the pull of the uterovesicals 
overcomes that of the uterosacrals, anterior 
displacement of the cervix and posterior dis- 
placement of the fundus directly result. If I 
am correct in regarding the function of the round 
ligaments as solely to pull the upper uterine 
pole forward as the contents of the bladder is 
being expelled, then normally its efficiency as 
an anterior support may well be discredited. 

Just how much influence is exerted antero- 
posteriorly by the broad ligaments upon the 
uterine axis [ have not concluded, but. shall 
consider it further in the pathology and faulty 
development of the uterine ligaments. With 
this prologue discussion may be entered as to 
the conditions that may have retroversion as a 
result. I will not consider such known ones as 
deep lacerations, elongation, or hypertrophy 
(from any cause) of the cervix, the presence of 
neoplasms or subinvolution in the uterus or pelvic 
adhesions resulting from infection. All are 
agreed such conditions demand proper treatment. 
With this elimination I am practically confined 
to consideration of defective ligamentation of the 
uterus. 

The anterior traction on the cervix may be 
greater than the posterior as a result of abnormal 
development or from traumatism. The latter 
is usually the result of parturition and may be 
from extreme stretching or from rupture of the 
uterosacrals. Ofttimes they are found torn from 
the sacrum. 

The abnormal development may be in either 
the uterovesicals or the uterosacrals, or both. 
In the uterovesicals it is deficient length or at- 
tachment too low on the cervix, or both. The 
uterosacrals may be too long or attached too 
high to the uterus, or both. Again, both sets of 
these ligaments may be so relaxed as to allow 
sagging of the uterus to such a degree that its 
long axis follows the pelvic axis and the organ is 
retroverted. It is believed the broad ligaments 
may be attached to the uterus too far back at the 
lower pole, pulling it unduly forward, or to the 
upper pole so far forward as to allow it to assume 
a position too far back. 

In my opinion it hardly seems proper to rely 
entirely upon shortening the round ligaments as 
a remedy for retroversion of the uterus. I be- 
lieve that success will attend this procedure only 
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when a strong ligament exists or is made so by 
plicating it and by markedly shortening it and 
thereby limiting its function of permitting the 
fundus to be safely pushed far back by the dis- 
tended bladder. In many patients in which the 
displacement has been thus overpowered suffer- 
ing supervenes not unlike that following the once 
popular ventrosuspension of the uterus. And 
again, with the upper pole of the uterus being 
pulled forward above the bladder by the shortened 
round ligaments and the lower pole pulled in the 
same direction below it the latter of the two in- 
fluences now opposed to each other should 
ordinarily be the victorious one, though a com- 
promise anteflexion is possible when both sets 
are very strong. 

While in the contention regarding methods of 
shortening the round ligaments it has been 
asserted repeatedly that the intracanalicular part 
of those ligaments is weaker than the subperito- 
neal part, no facts have been offered or experi- 
ments made to prove it, which, in turn, leaves 
us in doubt. Iam convinced that in many cases 
these ligaments will be found to be so small and 
feeble that triplication with suturing the folds 
to the inguinal ring and to the uterus, as well as 
to each other, will be absolutely necessary. In 
such cases all other plans for shortening them will 
be at least failures. In a fair percentage of 
cases in which the appendages have been removed 
and the uterus retained, the round ligaments 
may be looped over the stumps and sutured to 
the posterior surface of the uterine body, thus 
serving the double purpose of covering in raw 
surfaces and increasing the ligamentary leverage. 

As an adjuvant to the proper treatment of the 
ligaments at the lower uterine pole shortening 
the round ligaments is of great value even if the 
effect be evanescent. While I have shortened 
the round ligaments by many of the methods 
advocated, I generally combine it with correc- 
tional work upon the lower sets of ligaments. 
Yet in the so-called Webster-Baldy operation 
I find a special indication when prolapsed and 
enlarged or hyperplastic ovaries demand surgical 
treatment. I have found this operation to be 
very much more satisfactory than any other in 
such conditions, particularly when no special 
ligaments are faulty but rather a general re- 
laxation of all of them is present. Ventro- 
suspension and round ligament shortening for 
retroversion of the uterus owe their past pop- 
ularity to their easy performance. 

Along these lines I read a paper! February 
9, 1898, and in a symposium? on retrodisplace- 


1 Nat. Med. Rev., 1898, viii, 39. 2American Gynecology, 1902, i, 15. 
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ments of the uterus in the American Gynecolog- 
ical Society in May, 1902. I reported my work 
on the uterosacral from the beginning, June 28, 
1897, to 1902. Further reports! were made the 
last being in 1906, when 129 cases were reported. 
A considerable number of case histories of 
operations since then are inaccessible, and I can- 
not, therefore, give a complete resumé to date of 
my operations on the lower uterine ligaments for 
retroversion. 

In my earlier work I did about half of the opera- 
tions on the uterovesical, uterosacral, and round 
ligaments by the vaginal route. Uterosacral 
ligament faults in childbearing women were so 
commonly a marked stretching requiring trip- 
lication or were injured so near to or quite at the 
sacral ends as to be inaccessible by the vaginal 
route that I adopted the abdominal route solely 
for reaching these ligaments in the woman who 
had parturition as an etiological factor. In 
the virgin or the woman with a very narrow 
vagina these ligaments were also inaccessible 
from the infrapubic route, and here again I 
adopted the suprapubic rather than resort to 
paravaginal incisions for widening the vaginal 
lumen. By the vaginal route the anterior vaginal 
wall may be surgically treated, either lengthening 
it by the plan of Schucking? or by transplanting 
to a higher point on the cervix the uterovesical 
ligaments, or both. Moreover, pelvic adhesions 
may be pulling the uterus backward and not 
recognized before the abdomen is opened, fur- 
nishing another reason for selecting the abdominal 
route. This seems to narrow the field for the 
vaginal route to the nullipara having a large 
vagina, at least for those requiring surgical 


1J. Am. M. Ass., 1902, xxxix, 12; ibid., 1903, xli, 1193; Am. J. Obst., 
1906, liii, 165; ibid., liv, 179; Surg., Gynec. & Obst., 1905, i, 511. 

2 Verhandl. d. Gesellsch. deutsch. Naturf. u. Aerzte, Leipzig, 1900, lxxi, 
107- 
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procedures on the uterosacral and lower portion 
of the broad ligaments. 

In these, Jellett’s operation, or other surgical 
treatment of the uterosacrals, or backward 
transplantation of the bases of the broad liga- 
ments, or treatment of the anterior vaginal wall 
secundem artem, or any combination of these 
with or without round ligament operation, may 
be performed. I believe Jellett’s operation is 
distinctly superior to retrocervical shortening of 
the uterosacrals in this class. 

I found a valuable aid in treating the lower pole 
defects to be forward transplantation or looping 
of the base of the broad ligaments. This may 
be done without entering the peritoneum, which, 
of course, lessens the danger of adhesions. 

I may briefly express my views as follows: 

t. Round ligament shortening per se does not 
usually contain all required elements in the 
treatment of retroversion of the uterus, though it 
may end the displacement. 

2. That no single operation devised is more 
successful than is it. 

3. That the displacement is more certainly 
influenced by the ligamentation at the lower pole 
than by other forces, and therefore the proper 
adjustment of these forces is of paramount im- 
portance. 

4. That without predilection for any particular 
operation the exact cause or causes of the dis- 
placement must be sought and the operation or 
operations thus indicated performed. 

5. That the vaginal route alone is not ap- 
plicable except in the roomy vagina of the 
nullipara or when the operation is limited to the 
anterior vaginal wall and, possibly, broad liga- 
ment bases. 

6. That round ligament shortening is often 
advisable as an adjunct to operations on the 
ligaments at the lower pole of the uterus. 


THE GILLIAM OPERATION FOR DEVIATIONS OF THE UTERUS 
By D. TOD GILLIAM, M.D., Cotumsus, Onto 


REGRET the necessity of using my own 

name to designate this operation, but as it 

has become known as such, and as there 
are many modifications of round ligament sus- 
pension, [ am left no alternative. 

As most of you are aware, this is the pioneer 
ventrosuspension of the uterus by means of the 
round ligaments in which the ligaments are left 
intact in their natural investments. 

I am gratified to find that the operation has 
grown in favor as time goes on and that it is now 


being used by many of the best gynecologists and 
general surgeons in this and foreign lands. 
The fact that there have been a number of 
modifications of the original operation serves to 
emphasize the strong probability that the 
principle is right and that round ligament ven- 
trosuspension in one form or other has come to 
stay. Of these modifications, all of which are 
excellent, I shall not speak, as they are each and 
all supported by men of ability who are able to 
take care of their own. 











GILLIAM: 


What I especially desire to accentuate in this 
paper is the simplicity, safety, and efficiency of 
the original operation and its freedom from un- 
pleasant sequela. As I have made several 
changes in the technique from time to time and 
as I am continually receiving letters of inquiry 
relative thereto, I append a description of the 
operation as I do it today. 


OPERATION 

1. An abdominal incision three or four inches 
in length is made in the median line at the usual 
site between the umbilicus and pubes. 

2. The adhesions are broken up 
fundus brought forward. 

3. By lifting up the broad ligament of one 
side on the tip of a finger applied to the posterior 
surface, the round ligament is brought into view 
and is picked up by a bullet forceps. 

4. Selecting a point an inch and a half from 
the uterus, a thread is passed under the round 
ligament and the ends of the thread are brought 
out of the opening and secured in the bite of 
clamp forceps which is laid on the surface of the 
abdomen. 

5. The other ligament is sought for and secured 
in the same manner. 

6. Ata point about one inch and a half above 
the pubes, the peritoneum, muscle, and fascia 
are caught up by a volsellum and pinned together, 
being careful that the edges of these layers are 
approximately in line. 

7. Traction is now made, and with a claw 
retractor the skin and superficial fat are drawn 
in the opposite direction and by a sweep of the 
knife the face of the fascia is laid bare. 

8. With a Cleveland ligature carrier or some 
similar instrument, a stab wound is made from 
the surface of the fascia into the peritoneal 
cavity, one inch from the edge of the abdominal 
incision. The jaws are separated and by an 
outward movement of the handle brought into 
plain view at the large opening. The thread 
which loops the round ligament is now placed 
in the jaws, the clamp forceps removed and the 
ligature carrier withdrawn, bringing with it the 
thread and the ligament. 

9. Now, while the ligament is held taut, 
with its loop-end just above the surface of the 
fascia, a catgut suture is passed through it, 
including the tissues on either side, then back 
again where it is tied. This is cut close to the 


and the 


knot, and the suspending thread removed, pret- 
erably by clipping it close to where it passes 
under the ligament, to avoid possible contamina- 
tion. 
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10. The volsellum and retractor being removed, 
the other side is dealt with in like manner and the 
incision closed. 

After both ligaments have been fastened, it 
will be observed that an opening exists between 
the uterus and abdominal wall of from seven to 
nine inches in circumference, and that the two 
openings on the distal side of the loops will 
readily admit two and sometimes three fingers 
and are soft, yielding, and distensible — con- 
ditions under which strangulation of the bowel 
would hardly be conceivable. It will be ob- 
served that the uterus is not suspended, but 
rests easily and naturally on the bladder, from 
which it can be raised to a position little short of 
the vertical. Thus the uterus is enabled to 
conform to the altered conditions of the bladder 
and rectum and to the various bodily movements. 
Should pregnancy ensue, the ligaments develop 
pari passu with the growth of the uterus, and 
there is neither embarrassment in gestation nor 
difficulty in parturition. 

To the various objections that have been urged 
against this operation, I will merely say that 
practical results always outweigh theoretical 
deductions. For fifteen years it has stood the 
test of time and numbers and none of the evils 
which were predicted for it have come to pass. 
So far as I know there has not been a single 
instance in which pregnancy or parturition have 
been embarrassed by reason of it; there has not 
been a single instance of incarceration or stran- 
culation of the bowel; there have been no untoward 
results in any shape or form, but on the contrary 
the results have been uniformly pleasant and 
satisfactory. True, I have read of a few isolated 
cases in which it was averred that intestinal 
obstruction ensued and one can readily see how 
an intestinal obstruction might occur in this, as 
in any other intraperitoneal operation as the 
result of a plastic exudate from preéxisting 
pathological conditions, or from raw surfaces, 
the result of breaking up adhesions. But such 
conditions are common to all operations within 
the peritoneal cavity and should not be credited 
to the operation per se. Even granting that a 
case now and then out of tens of thousands does 
go wrong, such could by no possibility counter- 
balance the enormous advantages accruing from 
quick work, absence of mutilation, and the 
various ills and mortality attendant on more 
extensive operations. 

Aside from the reasons already adduced for 
the absence of intestinal obstruction in connection 
with this operation there is one which has not 
received the attention it deserves, and that is 
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the intestines keep out of the danger zone. 
Years ago, when everybody was studying frozen 
sections, it was discovered that intestines were 
never found occupying the vesico-uterine space 
in front of the uterus. So it will be seen, taking 
it all in all, that the chances of intestinal ob- 
struction in this operation will be reduced to the 
minimum. 

The facility with which the operation can be 
done, its trivial character, and the almost com- 
plete absence of all that tends to lower vital 
resistance make it especially valuable in com- 
bined operations and in operations of special 
gravity. 

Failures. The failures, so far as my personal 
knowledge goes, have been very few. In my 
earlier experience, I had one case of a curled-up 
uterus far back in the hollow of the sacrum which 
tore away from its moorings. Such cases are 
associated with a preternaturally short vagina 
and are not amenable to any form of treatment. 
I have also had a few failures by attempting to 
use greatly attenuated ligaments, but inasmuch 
as there is no way of determining the condition 
of the ligaments before section, and as in many 
cases a very slight restraint will prevent the 
backward displacement of the uterus, such cases 
cannot always be ascribed to error of judgment. 
The majority of failures are due to one easily 
preventable cause; namely, the insecure attach- 
ment to the abdominal walls. It is essential 
that the suture which holds the ligament in 
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place should pass through it as well as the tissues 
on either side of it. Now it frequently happens 
that the ligament where it passes through the 
puncture wound is very much constricted whereas 
the exposed portion of the loop is turgid and 
swollen, so that taking this as a guide the needle 
will occasionally go to one side or the other of the 
constricted portion of the ligament. The re- 
sult is, that within a very short time, probably 
within a few minutes, the ligament pulls away. 
To obviate this, after introducing the needle, 
and before drawing it through, relax the thread 
which is holding the ligament up, and note 
whether the loop recedes, and then, if not satisfied, 
make traction on the ligament from within. 

Since adopting this precaution I have had no 
failures that I am aware of. 

In my earlier work I was much discouraged to 
find that in a large proportion of cases after 
confinement the uterus settled back in the pelvis. 
Examination of such cases months later, and af- 
ter the uterus and round ligaments had under- 
gone involution, revealed the uterus in place 
just as it had been before the occurrence of 
pregnancy. 

In case of subinvolution this restoration to 
the normal may be long delayed, or even pre- 
vented entirely. 

In conclusion I wish to reiterate that the opera- 
tion is simple, safe, and efficient, and because it 
is so simple, safe, and efficient it has won its way 
around the world. 

RETRODIS- 


TREATMENT OF 


PLACEMENTS OF THE UTERUS 
By J. CLARENCE WEBSTER, M.D., F.A.C.S., Cutcaco 


DESIRE to describe as brieily as possible 
| the practice which I have gradually devel- 

oped in the course of years in the surgical 
treatment of retrodisplacement of the uterus. 
In endeavoring to establish a scientific procedure 
[ have aimed to carry out certain principles: 

1. The operation should restore the soft parts 
of the pelvis as nearly as possible to the normal 
condition. 

2. In the childbearing period, the operation 
should not introduce any factor which interferes 
with the safety of pregnancy and labor. 

3. It should also be of such a character as to 
make it possible for the woman to bear children 
with the reasonable hope that there shall be no 
recurrence of the displacement. 

4. The operation must be carried out so as 
to make thorough exploration of the pelvic 


cavity possible, so that all associated pathologic 
conditions may be dealt with. The technique 
employed must not cause such trauma as will 
give rise to aiter-trouble. 

I have kept before me the following anatomical 
facts regarding the uterus: The cervix is more 
fixed than the body, being slung in a suspensory 
structure formed by the uterosacral ligaments, 
the bases of the broad ligaments, the fascial and 
other attachments of the bladder and vagina. 
The body has a considerable range of movement, 
owing to the laxity of its connections. In the 
great majority of instances the organ is developed 
with a tendency to anteversion and anteflexion, 
intra-abdominal pressure being the chief factor 
which tends to continue this relationship. The 
round ligaments normally exercise little influence 
in keeping the uterus in this position, on account 
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of their length and curved direction, though they 
undoubtedly tend to restrain the fundus from 
an undue range of movement backward. 

In endeavoring to carry out the principles 
above enumerated I have long since abandoned 
all operative procedures carried out through a 
vaginal incision, such as shortening of the round 
or uterosacral ligaments, vaginal or vesical fixa- 
tion. I have also given up all procedures carried 
out by the abdominal route which result in the 
slinging of the uterus from the abdominal wall 
by an artificial band, or in the pulling of the fun- 
dus toward the parietes by the shortening of the 
round ligaments. 

My aim is to correct the displacement by 
repairing the damaged soft parts of the pelvis in 
such a manner as to restore the normal anatomical 
relationship of the uterus and to subject the latter 
to the normal influence of intra-abdominal pres- 
sure, 

In the first place a damaged pelvic floor must 
always be repaired. ‘Too often is this neglected 
by operators, especially by those whose experience 
in pelvic surgery is limited. The largest per- 
centage of success in pelvic operative work will 
be found in the practice of those who give most 
attention to the strengthening of the floor of the 
pelvis after it has been torn or stretched. Chron- 
ic infective conditions in the uterus may demand 
surgical treatment; e.g., curettage, amputation 
of the cervix. When the uterus is markedly 
hypertrophied, the latter operation may require 
to be extreme. The abdomen should next be 
opened by the suprapubic mesial incision. The 
course of procedure is then determined by the 
conditions which exist. Ina typical well-marked 
case of retrodisplacement, without important 
complications, where the uterosacral ligaments 
are much stretched or obliterated, I first carry 
out what is generally termed “‘shortening of the 
uterosacral ligaments,’ but what is really a 
making of new ligaments out of the parietal 
peritoneum and subjacent tissue. These tend 
to hold the cervix in its normal position, the long 
axis being directed backward and downward. I 
always use linen sutures in making these liga- 
ments in order to insure a more certain de- 
velopment of tibrous tissue than will follow the 
use of catgut, and, therefore, greater permanency. 

I then cause the fundus of the uterus to be 
directed forward to the pubes in its normal posi- 
tion by shortening the round ligaments and stitch- 
ing them securely to the upper part of the poste- 
rior surface of the uterus. This procedure was 
first described by me in a brief communication 
published in the Journal of the American Medical 
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Association, October 5, 1901. The technical 
details as practiced by me at the present time 
are as follows: 

1. The broad ligament is perforated with a 
curved forceps immediately under the utero- 
ovarian ligament close to the uterus, care being 
taken to avoid injuring a vein. 

2. Emerging just above or behind the round 
ligament an inch or more (according to the length 
of the stretched ligament) from its uterine end 
the forceps grasps the ligament and pulls it 
through the opening, doubling it on the back of 
the uterus. This bent portion is spread out as 
widely as possible, the smooth peritoneal surface 
being uppermost (superficial). The under sur- 
face is then stitched to the uterus with /inen 
suture. The latter is completely buried under 
the ligament, the edges of which are stitched to 
the uterus with catgut. The other round liga- 
ment is then similarly dealt with. Variations 
are obtained in carrying out these details. 
Sometimes the doubled round ligaments overlap 
on the posterior surface of the uterus. 
times they lie close together. In other cases 
there is some space between them. ‘The level 
of attachment is opposite the lower margin of 
the inner ends of the utero-ovarian ligaments. 

3. The next stage is important; viz., to close 
the openings in the broad ligaments, stitching 
their edges to the round ligaments so that no 
raw surface is left and no chance for the develop- 
ment of a hernia. 

4. When the uterus is very large and heavy 
or the level of the utero-ovarian ligament ab- 
normally low or the outer ends of the round 
ligaments much thinned, I stitch the round 
ligaments with linen to the edge of the uterus 
immediately in front of and above the opening 
made in the broad ligament. it is important 
to note that the broad ligaments are perforated 
below and not above the utero-ovarian ligaments, 
that they are stitched to the uterus with linen or 
silk and not with catgut, that their smooth 
peritoneal surfaces are made to lie superficially 
so as to lessen the risk of adhesions. 

When the operation is accompanied by the 
removal of a tube or tube and ovary on one side, 
the round ligament is shortened on this side by 
doubling it back directly without perforating 
the broad ligament, care being taken to cover all 
raw surfaces. In the case of bilateral removal 
this procedure is carried out on both sides. 

The result of this technique is to place the 
uterus in a natural position, the cervix being 
directed downward and backward, the fundus 
upward and forward. The pelvic floor being 
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strong, intra-abdominal pressure keeps the 
uterus as it has been placed, there being no ten- 
dency to displacement downward or backward. 
There is no abdominal pulling of the uterus 
toward the abdominal wall and no unnatural 
slinging of the organ by an artificial band. 

I have insisted strongly on the necessity of 
having a strong pelvic floor. It is equally impor- 
tant that the condition of the uterosacral bands 
should be investigated in every instance. In 
cases of marked stretching, neglect to repair 
means an imperfect result. Every operator 
has seen cases in which round ligament shortening 
or ventrofixation has been followed by a move- 
ment of the cervix downward and forward, the 
bladder being forced toward the pubes, often to 
the great annoyance of the patient. Of course, 
in cases in which extensive plastic repair of the 
pelvic floor is carried out, such a complication is 
much less likely to occur, but it may be entirely 
prevented, especially in the childbearing woman 
if the stretched uterosacral ligaments be repaired. 

The after-care of these cases is important. 
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All forms of strain liable to affect the stitched parts 
and standing for long periods must be avoided for 
several months. Where pelvic repair work has 
not been carried out, I have frequently inserted 
an Albert Smith pessary into the vagina before 
the patient has left the hospital, advising her to 
wear it several months. I believe this is ad- 
visable when the patient has a chronic cough or 
is liable to work too soon. It may also be helpful 
when the uterus is abnormally large. Pregnancy 
should not be allowed to commence until a year 
has elapsed, and then it is advisable that a 
vaginal pessary should be worn during the first 
three months. 

I consider that a woman operated as I have 
above indicated is as strong as the normal woman 
and no more liable to obstetric complications. 
If she be well cared for in labor and in the puer- 
perium, there should be no greater tendency to 
the development of retrodisplacement afterward. 
After the eighth week of the puerperium it is a 
wise precaution to use a Hodge or Albert Smith 
pessary for several months. 


THE OPERATIVE TREATMENT OF RETRODISPLACEMENT OF THE UTERUS 
By E. E. MONTGOMERY, M.D., F.A.C.S., PHILADELPHIA 


/YNHE introduction of the Alexander operation 
marked a distinct advance in the treatment 
of backward displacement of the uterus. 

Previous thereto the treatment was mechanical 

only, and the unfortunate victim was doomed to 

the use of some form of pessary. The limitations 
of the procedure were early recognized. It could 
not be employed efficiently where the uterus or 
its appendages were more or less fixed by adhe- 
sions, or in cases of uteri heavy from the presence 
of uterine growths, or from subinvolution and 
chronic metritis. Even when the uterus was free 
it was likely to fail when the enlarged fundus 
projected much beyond the level of the insertion 
of the round ligaments. As the abdomen was 
not opened it was necessarily a blind procedure, 
making it difficult to determine when the liga- 
ments were sufficiently drawn out, and always to 
make sure that adhesions did not exist which 
would subsequently antagonize and overcome the 
support of the round ligaments. These struc- 
tures were occasionally found so attenuated as 
to render them unserviceable for any support. 

While the operation did not enter the peritoneal 

cavity, it required two incisions and often con- 

siderable dissection in situations difficult to pro- 
tect from infection, and when it did occur resulted 
in slipping back of infected loops of round liga- 


ments, and the infection was carried into com- 
paratively inaccessible positions for subsequent 
drainage. Infection of wounds not only led to 
danger to the patient, to failure of the purpose of 
the procedure, but endangered the comfort of the 
patient from the occurrence of hernia through the 
weakened wall resistance. Careful technique 
rendered the peritoneal opening no more danger- 
ous and less uncomfortable than the two incisions 
required for the Alexander operation. It was 
consequently not unnatural that some intraperi- 
toneal method should be substituted for the 
extraperitoneal. In the process of evolution it 
was not surprising that ventrofixation or ventro- 
suspension, as practised by Olshausen and Kelly, 
should have been employed. In cases in which 
appendages were removed for inflammatory con- 
ditions, and in those cases in which adhesions 
which fixed the uterus to the rectum or posterior 
peritoneum were separated, it would seem the 
most rational procedure to fix the heavy or sag- 
ging organ to the anterior surface, and thus ensure 
its maintenance in a forward position. The intra- 
peritoneal procedure removed the limitations for 
treatment of uterine retrodisplacement, for it af- 
forded means to accomplish the end. Old 
methods in light of priority of institution were 
tried and new methods devised and practised. 














MONTGOMERY: 


f} The many procedures originated and practised 
make it evident that there is no procedure that 
is applicable to every case, but that the procedure 
or combination of procedures must be adapted to 
the particular conditions confronting the operator 
in the particular patient before him. The fixation 
and suspension operations soon demonstrated 
their disadvantages in their more or less marked 
obstructive influence upon the progress of sub- 
sequent gestation and parturition. The ideal 
result in this procedure was to secure a peritoneal 
cord or fold which would maintain the non- 
pregnant organ forward, and not interfere with 
the processes of evolution incident to pregnancy. 
It was not always possible to control the processes 
of wound repair to such an extent as to ensure the 
limitations of such a suspensory band, and when 
such repair was secured to feel confident that it 
would serve any purpose of support when the 
processes of involution had restored the uterus 
to its normal size subsequent to parturition. No 
procedure could be considered satisfactory which 
gave promise of enduring only until the next 
child-bearing, nor was it conducive to the en- 
couragement of reproduction. Fixation was a 
source of danger in that it did not permit of the 
uniform development of the uterus in gestation, 
but promoted the enlargement at the expense of 
the posterior wall, greatly endangering the occur- 
rence of rupture during labor or obstruction to 
delivery by the undilated and resisting anterior 
wall. In many cases delivery by abdominal sec- 
tion or the sacrifice of the offspring became alter- 
natives. Even should the woman fail to become 
pregnant the artificial band between the uterus 
and parietes was occasionally a source of danger. 
Intestines and omentum have become adherent 
about such bands and have led even to strangula- 
tion or obstruction. The artificial character of 
the support, the uncertainty of its duration, and 
the possibility of complications naturally led to 
the consideration of additional alternative pro- 
cedures. 

With the abdomen opened the round ligament 
became the recipient of far more attention. It 
was folded inward and outward, doubled on 
itself, attached to a freshened surface upon the 
anterior surface of the uterus, a loop of each liga- 
ment carried through a traplike opening in the 
anterior uterine wall, the ligament cut at its 
uterine end, carried through the broad ligament, 
and fastened behind the uterus. This step was 
later modified by carrying through a loop of the 
uncut ligament. However, all these procedures 
had the common objection that the best part of 
the ligament was utilized, producing increased 
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strain upon its weak portion, that within the 
inguinal canal. 

Gilliam overcame this by pulling a loop of each 
round ligament directly through the parietes and 
securing it upon the external surface of the apo- 
neurosis. It had the advantage that it could be 
brought through the wall at such situation as 
would best secure the forward position. The 
proper tension could be secured by traction upon, 
or relaxation of, the loop before it was secured, 
and ensured the maintenance of the organ for- 
ward through employment of the strong portion 
of the ligament. It had the disadvantage of the 
suspension and fixation operations in a. still 
greater degree, in that three openings or avenues 
were constructed in front, through which coils of 
intestines or portions of omentum could become 
imprisoned. In my employment of this procedure 
I followed Ferguson’s modification of obliterating 
the external avenues by quilting togeth er 
peritoneum. 

Simpson made an opening in the anterior fold 
of the broad ligament, carried the loop downward 
beneath the peritoneum, and secured it to the 
under surface of the rectus muscle. Through a 
similar opening I carried it outward between 
the layers of the broad ligaments until the reflex- 
ion of the peritoneum was reached, when it was 
brought through the wall and fastened, like the 
Gilliam loop, upon the external surface of the 
aponeurosis. This procedure shares with all the 
intraperitoneal procedures the advantage that 
it permits of investigation and treatment of com- 
plications, enables the operator to see that proper 
but not excessive traction is made upon the liga- 
ments, and affords opportunity to employ other 
means of support when undue tension would be 
placed upon the round ligaments. In complicated 
cases it leaves the pelvic cavity free from injuries 
which would be likely to cause subsequent 
adhesions. 

No more than any other procedure is it ap- 
plicable to all cases. In marked tendency to pro- 
lapsus with retrodisplacement it should be sup- 
plemented with other procedures, such as shorten- 
ing the uterosacral ligaments, or folding the retro- 
uterine peritoneum, or even closure of the retro- 
uterine pouch. No intra-abdominal operation 
should be considered as a substitute for restora- 
tion of the pelvic floor in laceration or marked 
relaxation of the vulvar outlet. In heavy uteri, 
or where the fundus projects much beyond the 
plane of the insertion of the round ligaments, it is 
a wise procedure to secure with fine chromic cat- 
gut the peritoneum of the lower angle of the 
incision to the posterior surface of the fundus 
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uteri, so that the strain may be lessened upon the 
ligaments until involution of the heavy organ has 
had an opportunity to occur. The operation may 
be done through either a median or Pfannenstiel 
incision. The latter affords a better view of the 
field as it lies almost directly over the ligaments. 
After examination of the field through the in- 
cision, and treatment of such complications as 
diseased appendages and uterus, and the separa- 
tion of adhesions, a loop of the ligament an inch 
and one-half from the cornu is picked up with 
forceps and a catgut suture passed beneath it 
and secured by clamping its ends with a hamo- 
stat. A suture is similarly passed around the 
other ligament and both ends of the latter 
threaded in a modified Deschamps needle, the 
ligament just external to the point about which 
the ligature is passed is seized by a heemostat and 
held tense, the peritoneum in front of the round 
ligament is raised, snipped with scissors, and 
through the point of the threaded needle is intro- 
duced and made to follow the tense round liga- 
ment until the parietal peritoneum is reached, 
when the point is thrust through the wall and 
the ends of the catgut withdrawn from the needle 
and secured by the hemostat removed from the 
round ligament; the same course is pursued with 
the ligature on the other ligament. A_ pair of 
pointed scissors closed is passed along the ligature 
held tense, the points slightly separated, when 
traction upon the ligature draws the loop of the 
ligament through the opening. The loose fascia 
is pulled back, exposing the surface of the apo- 
neurosis, to which the loop of ligament is secured 
by a catgut suture on either side of each loop. 

I first performed this operation June 11, 1904, 
and have had in all 756 cases. In the large 
majority of the cases this procedure has been 
but a link in a chain of procedures designed to 
correct the pathological conditions. In the whole 
number in less than twenty-five was the opera- 
tion confined to this procedure. The principal 
procedures in the order of frequency were curette- 
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ment, 632; appendectomy, 507; perineorrhaphy, 
239; trachelorrhaphy, 175; amputation of cervix, 
104; resection of ovary, 58; anterior colporrhaphy, 
56. The mortality of this procedure has been five 
cases, all prior to 1909. The last four hundred 
cases have been without mortality. The five 
fatal cases occurred among the earlier operations. 


Case 1. The first, March 29, 1905, underwent curette- 
ment, perineorrhaphy, resection of the right ovary, and the 
operation upon the ligaments. Her resistance seems to 
have been fatally impaired by severe vaginal hamorrhage 
subsequent to the operation, and she died two weeks later. 

Cask 2. November 14, 1905. Curettement, salpingo- 
odphorectomy for a pus collection on the left side of the 
pelvis, right ligament shortened. Died from fulminating 
peritonitis the following day. 

Case 3. November 2, 19c6. Curettement, perineor- 
rhaphy, hemorrhoids excised, appendectomy, and shorten- 
ing of ligaments. Died on the eighth day of pulmonary 
embolism without previous abnormal symptoms. 

Case 4. March 9, 1908. Curettement, Pfannensticl 
incision, and shortening of ligaments. I was informed the 
following morning that she was in collapse and she prompt- 
ly died. The abdomen was found to be filled with blood 
but there was no apparent explanation for it, as no vessels 
had been cut and there was no bleeding when the abdomen 
was closed. 

Case 5. April 29, 1908. Curettement, cervix ampu- 
tated, perineorrhaphy, Pfannenstiel incision, shortening of 
ligaments, and appendectomy. Later had a severe in- 
testinal hemorrhage followed by peritonitis and death. 


This procedure is not advocated as a cure-all. 
In cases uncomplicated by prolapsus it is an 
efficient measure for correcting a retrodisplace- 
ment. In accompanying prolapse it may sup- 
plement operations on the pelvic floor or upon the 
uterosacral ligaments or the retro-uterine peri- 
toneum. 

Its advantages are: 

1. It is easily accomplished. 

2. It leaves no injured surface to favor adhe- 
sions. 

3. It affords support by structures capable of 
evolution and involution, and consequently is 
well calculated to stand the test of subsequent 
gestation. 


OF THE UTERUS 


By J. MONTGOMERY BALDY, M.D., F.A.C.S., PH™m™ADELPHIA 


WAS not consulted by your President as 
to the title of my paper, and consequently 
have assumed the privilege of not preparing 
a formal paper, but will state what I have to say on 
the subject extemporaneously. To begin with, 
I am not at all sure that I am justified in taking 
part in a meeting of this character holding the 
views I do on the subject. In my opinion nine- 


tenths of the operations performed on women for 
retrodisplacements are uncalled for. 

The statistics given you by several of the 
readers of the papers show that they have done 
this operation in connection with various com- 
plications, and it is almost a certainty that the 
symptoms for which the operations were done 
came frem the complications themselves and not 
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from the displacements. As a matter of fact 
in the majority of the cases the displacements 
were probably caused by the complications. 
This is generally the case, and the showing of these 
gentlemen is not exceptional. 

I have but a few words to say in regard to the 
operation which bears Dr. Webster’s and my own 
name. As a matter of historical fact this opera- 
tion was performed by Dr. Andrews of Chicago 
fully a year if not more prior to the publication 
of either Dr. Webster or myself. And if real 
justice is to be done and any name is to be given 
it should be that of Andrews. 

The old saying that “there are many roads 
to Rome” is true as applied to this subject. No 
one can possibly imagine that Dr. Gilliam has 
performed all these years the operation going 
under his name and is still performing it if he 
did not get results which at least measurably 
satisfy himself and his clients. No one can 
seriously believe that Dr. Cragin and Dr. Mont- 
gomery are not satisfying themselves and their 
clients by their results. Dr. Webster and Dr. 
Bovée and Dr. Kelly and myself all make our 
living at our professions and it would take a 
considerable stretch of imagination to believe 
that any of us were continuing to do operations 
of this kind which did not satisfy you gentlemen 
who send your patients to us and which did not 
satisfy your patients. It seems to me ill-be- 
coming a body of men who are presumably leaders 
in any given subject, such as the one under dis- 
cussion tonight, to spend a long session in quib- 
bling over details of technique. It would be far 
better to be honest with the public and admit that 
all of these operations have merit, and that each 
man is probably holding to his own particular 
operation because of the fact that he has perfected 
its technique, is perfectly familiar with all its 
weaknesses, and knows thoroughly all its possi- 
bilities both for good and for bad. 

The one point in the operation performed by 
Dr. Webster and myself which I hold superior to 
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all other operations is the fact that when the 
operation is performed not only is the uterus 
itself put in a proper position but the ovaries are 
also replaced and held up at a proper level with- 
out any extra manipulation. I do not hold that 
this is done better than in any other operation 
because there is no other operation in which it is 
done at all. And it is the main point of excel- 
lence between this and the operations. 

As to the number of operations performed for 
this condition under any circumstances, Dr. 
Cragin is such an old and warm friend that I 
would hate to tell him what I thought of him for 
doing two hundred retrodisplacement operations 
in a single year. In order not to be too personal 
to Dr. Cragin I would like to include in that re- 
mark all the speakers of the evening who are 
sitting on the platform with me. Dr. Kelly 
comes to us and tells us there are about fifty 
operations which have been invented for ac- 
complishing the result sought for in this condition. 
He states that he expects before he dies to see 
the number increased to a hundred, and then he 
presents us with a new one of his own. If you 
will recall the fact that Dr. Kelly has performed 
about one thousand operations for retrodis- 
placements before he discovered that the several 
procedures he was following were incompetent, 
you will wonder with me what in the world be- 
came of those one thousand women. You 
will also note that he states that he now believes, 
in this new operation he advances, that he has a 
procedure to which he can in future pin his faith 
with security and permanancy. He has per- 
formed this operation just sixty times. Do any of 
you really believe that he will continue to hold 
to his good opinion of this operation when you 
recall the fact that it took one thousand times 
to disprove the merits of the others? 

I am sorry to say it, but it looks to me as though 
the possible number of retrodisplacement opera- 
tions performed in this country is limited only 
by the number of females in existence. 
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ANTERIOR COLPORRHAPHY 


By SIDNEY FREEMAN WILCOX, M.D., F.A.C.S., New York 


sutures in operating for the obliteration 

of cystocele for the reason that much 
broader surfaces of mucous membrane are brought 
into apposition than in the ordinary operations. 
Also the long vertical suture line narrows and 
lengthens the vagina, thus tending to push the 
uterus upward and, to some extent, hold it there. 


P's the past few years I have used button 


stretch. A small opening is made through the 
vaginal mucous membrane just anterior to the 
cervix. Through this the blades of a pair of 
blunt pointed scissors are introduced and worked 
up between the vaginal and cystic layers by 
alternately spreading and closing the blades 
until the two membranes are separated as far 
as the base of the urethra. Then the vaginal 





Fig. 2. 


Introducing the suture in anterior 
Flaps drawn taut. 


Fig. 1. 
colporrhaphy. 
buttons. 


This is especially advantageous when this opera- 
tion is performed in connection with the opera- 
tion for plaiting the round ligaments. The 
fact that the sutures may be left in as long as they 
will stay is of advantage because the support 
thus afforded gives an opportunity for a more 
substantial union. 

The operation is quite simple and is performed 
as follows: 

With the patient on the back and the perineum 
retracted, the cervix is caught with volsellum 
forceps and the anterior vaginal wall put on the 


Approximating the flaps 
and fastening the second row of 


Fig. 3. The operation com- 
pleted. Flaps whipped together 
with continuous suture. 


mucous membrane is split vertically and the 
lateral dissection may be carried as far as desired 
with the fingers or instruments. 

While the flaps are drawn taut, a curved needle 
armed with a double suture of ten-day chro- 
micized gut (see Fig. 1) upon which an ordinary 
pearl shirt button is strung, is passed through 
from the base of one flap to the other. Three 
or more similar sutures are placed in the same 
manner. Then the second set of buttons is 
threaded on to the sutures and the flaps approx- 
imated (see Fig. 2). Only sufficient tension is 
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made to hold the flaps in approximation without 
undue pressure. After the sutures are tied over 
the buttons and cut off, the flaps are trimmed 
down until there is about a quarter of an inch of 
tissue projecting beyond the edges of the but- 
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tons. The edges of the flaps are then whipped 
together with a continuous suture of plain catgut 
(see Fig. 3). None of the sutures require re- 
moval and the buttons will come away in about 
two weeks. 





OIL-IMPREGNATED 


DRAINAGE TUBING 


By SELIM W. McARTHUR, M.D., Cuicaco 


NHE attention of surgeons is called to the 
great satisfaction experienced in using a 
properly prepared ‘‘oil-impregnated”’ rub- 

ber tube in post-operative drainage in localities 
where a serofibrinous or hemorrhagic exudate is 
ordinarily expected during the first twenty-four 
to seventy-two hours. 

The need for such a drainage tube as will be 
described was first called to the writer’s attention 
three years ago through the difficulty experienced 
in draining the cavity of a partial thyroidectomy. 
In such cases the usual small rubber drain be- 
comes plugged every few hours with a fibrin 
coagulum, resulting in distressing retention in 
the wound, from an excessive serous exudate 
from the cut surface of the gland. This is 
no infrequent occurrence during the first two 
davs after thyroid operations, causing consider- 
able tension on the fine ‘‘cosmetic”’ skin stitches 
in this region and often spoiling an otherwise 
good end-result. 

With this experience in mind, some pure gum 
tubing was allowed to stand in liquid petroleum 
for a week. It was then found the tubing had 
swollen considerably: the caliber almost doubled, 
and the walls had taken on a gelatinous-like 
consistence. With this tubing it was possible 
to drain with great ease all serofibrinous (discharg- 
ing) cavities, coagulation not taking place within 
the lumen until after all flow had ceased. 

During the past two years similarly prepared 


drainage tubes have been extensively used 
with marked satisfaction at St. Luke’s and 


Michael Reese hospitals on the service of Dr. 
L. L. McArthur and other members of the staff, 
following many different operative procedures. 
They have been used and may be strongly recom- 
mended after thyroidectomies, tumors, and am- 
putation of the breast, after removal of tumors or 
cysts in any part of the skeletal system, in the 
abdominal cavity (where their softness precludes 
danger of pressure-ulceration, and perforation 


of the bowel), in general peritonitis, or to replace 
the usual accessory Bullitt or cigarette drain in 
bile-tract surgery. Also with special satisfaction 
in suprapubic cystostomies, because of the non- 
deposit of urinary phosphates in and on their 
wall. In addition, while opportunity to try it 
in the human has not been afforded, the writer 
would recommend this tubing for direct trans- 
fusion purposes. 

The technique of preparing such tubing as 
carried out at St. Luke’s and Michael Reese 
Hospitals is very simple. Suitable pieces of 
pure para gum tubing are boiled for a few minutes 
in weak soda solution, to remove traces of the 
surface sulphur, washed in clean water, dried, 
and then dry-sterilized in a steam autoclave. 
The tubing should be one-half the caliber and two- 
thirds the length of the desired end-result, be- 
cause of the changed size subsequently induced 
by the oil. These tubes are then allowed to 
stand completely immersed in suitable jars of 
sterile “‘petrolatum liquidum” U. S. P. (or 
other similar good proprietary preparations of 
petroleum oil) for not longer than one week at 
room temperature At the end of this time they 
are removed from the oil with proper aseptic 
precautions, the excess of oil shaken off, and are 
preserved ready for use in normal salt solution 
containing 1:1000 bichloride. 

To recapitulate, the advantages of this tubing 
are: : 

1. Non-coagulation of serum, etc., within their 
lumen. 

2. Lack of granulation adhesions about them, 
thus permitting their withdrawal with ease and 
the minimum amount of discomfort to the patient. 

3. Diminished pressure necrosis of surround- 
ing tissues, as occur with any drainage tube. 

4. The lack of clotting permits of using a 
much smaller caliber than would ordinarily be 
necessary. 

The only disadvantage of such tubing is the 
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gradual loss of tensile strength. In this connec- 
tion a caution should be given not to allow it to 
remain too long in the oil, and before using, the 
surgeon should himself test its strength. Large 
quantities should not be prepared at one time, 
because of rapid deterioration. 

In conclusion, the writer desires to state that 
the idea is of course based on the old well-known 
biochemical properties of blood drawn under 
oil as shown by Freund, Haycroft, Corlis, etc., 
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and on the recent recommendations of direct 
blood transfusion. 

The only claim, therefore, to originality is in 
the recommendations made for the application 
of such principles to certain drainage tube 
problems and for the thorough impregnation 
of rubber tubing with a suitable oil. No men- 
tion of these were found in a brief review of 
the literature or in recent textbooks on surgical 
technique. 





CORRESPONDENCE 
HOW TO SHARPEN A SCALPEL 


To the Editor: To answer the many inquiries 
I have received as to how to secure the carborundum 
powder referred to in my article on ‘‘How to 
Sharpen a Scalpel” which appeared in the February 
issue of SURGERY, GYNECOLOGY AND OBSTETRICS, I 
will say that this can be secured through almost any 


hardware store. It is well to say that any edged 

instrument sharpened on a strop develops a rounded 

edge, and after five or six sharpenings should be 

dressed down on a stone such as carborundum and 

finished on a strop. V. Berry, M.D. 
Okmulgee, Oklahoma. 


SEVENTH PAN-AMERICAN MEDICAL CONGRESS 


The Seventh Pan-American Medical Congress will 
meet in San Francisco, June 17th to 21st, inclusive. 
It assembles pursuant to an invitation of the Presi- 
dent of the United States issued in accordance with 
an act of Congress approved March 3, 1915. 

The countries and colonies embraced in the Con- 
gress are the Argentine Republic, Bolivia, Brazil, 
Canada, Colombia, Cuba, Chile, Costa Rica, El 
Salvador, Ecuador, Guatemala, Honduras, Haiti, 
Hawaii, Mexico, Martinique, Nicaragua, Panama, 
Paraguay, Peru, Santo Domingo, United States, 
Uruguay, Venezuela, British Guiana, Dutch Guiana, 
French Guiana, Jamaica, Barbadoes, St. Thomas, 
and St. Vincent. The organization of the Congress 
is perfected in these countries and the majority of 
them have signified their intention to be represented 
by duly accredited delegates. 

The Congress will meet in seven sections, viz.: 
(1) Medicine; (2) Surgery; (3) Obstetrics and 
Gynecology; (4) Anatomy, Physiology, Pathology, 
and Bacteriology; (5) Tropical Medicine and Gen- 
eral Sanitation; (6) Laryngology, Rhinology, and 
Otology; (7) Medical Literature. 

All members of the organized medical profession 
of the constituent countries are eligible and are in- 
vited to become members. The membership fee is 
five dollars and entitles the holder to a complete set 


of the transactions. Advance registrations are 
solicited and should be sent with membership fee to 
the Treasurer, Dr. Henry P. Newman, Timken 
Building, San Diego, California. 

The general railroad rate of one fare for the round 
trip, good for three months, made on account of the 
Panama-Pacific Exposition at San Francisco, and 
the California Exposition at San Diego, is available 
for the Pan-American Medical Congress. 

The Palace Hotel will be headquarters. 

The First Pan-American Medical Congress was. 
most successfully held in the United States in 1893. 
Five intervening Congresses have been held in Latin- 
American countries. It now devolves upon the 
medical profession of the United States to make this, 
the seventh, the most successful in the series. 


CHARLES A. L. REED, President, 
Union Central Building, Cincinnati. 
Harry M. SHERMAN, Chairman Com- 
mittee of Arrangements, 
350 Post St., San Francisco. 


RAMON GUITERAS, Secretary General, 
80 Madison Avenue, New York City. 
Puitip MILts Jones, Special Commit- 


tee on Hotels, 
135 Stockton St., San Francisco, 
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REGULAR MEETING HELD DECEMBER 4, 1914, WITH THE PRESIDENT, Dr. DANIEL N. EISENDRATH 
4 4, , ) 


IN THE 


MULTIPLE CHONDRO-OSTEOMA 

Dr. NELSON M. Percy: The patient is a farmer, seven- 
teen years of age, giving a most interesting family history 
which will be discussed later. 

Past history. The boy was a normal delivery and has 
always been well except for an attack of measles when a 
baby. When about four years of age his parents noticed 
a small lump attached to the outer aspect of his left ankle 
and apparently attached to the bone. This tumor 
gradually increased in size until he was eight years old, 
when it had reached the size of half of a small orange. 
The tumor later decreased in size until at the age of 
thirteen years it was not noticeable except for somewhat 
greater contour of that ankle. There was neither pain 
nor impairment of motion at any time from the presence 
of the mass. He has never had any severe injuries. 

Present history. When the patient was about ten years 
old there was first noticed a small, hard lump on the inner 
aspect of the middle of the right arm as large as a hen’s 
egg. Until the age of fourteen years, the father thinks, 
there was no increase in size of this lump. During the 
past three years, however, the tumor has steadily grown 
in size until at present it is about as large as a cocoanut 
and causes his arm to hang about 45° from the axillary 
line. He has no pain or discomfort of any kind except 
that the fingers and forearm become cold easily when he 





Radiograph showing a bone tumor attached to 


Note 


Fig. 1. 
the inner side of the middle of the right humerus. 
bowing of the shaft. 


CHAIR 


allows the arm to hang down, especially when the tumor 
presses against his chest wall. He has free use of all his 
joints and otherwise is perfectly well and strong. Neither 
he nor his father have ever noticed any other tumors on his 
body. 

Physical examination. A well-developed, stockily built, 
well-nourished boy with good color. Weight, 130 pounds. 
Head and neck, negative. Chest, heart and lungs nega- 
tive. Abdomen, negative. Genitalia, negative. 

Extremities: Right arm. There is a large, irregular, 


hard growth the size of a cocoanut on the inner aspect of 
the middle of the right arm which is immovable with 
The arm does not hang per 


respect to the humerus. 





Fig. 2. Radiograph showing the crater in the humerus 
after excision of the tumor. 
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Stereogram of the region of both knees showing 
tumors arising from the femurs, tibias, and fibulas of both 


Fig. 3. 


legs. Stereoscopically, it is seen that the lower end of 
each femur con$ists of a shell-like wall of bone enclosing 
in its cavity non-shadow-giving substance. 


pendicularly because of the position of the tumor. The 
brachial artery can be felt over the surface of the tumor. 
The upper arm is bowed outward (Fig. 1). Left arm. 
There is a small, smooth exostosis on the outer aspect of 
the left humerus 3 cm. below the claviculo-acromial joint. 
Right leg. Four growths each the size of an egg can be 
felt both internal and external, above and below the knee- 
joints of both legs, and quite symmetrical in both legs 
(Fig. 3). Left leg. There is another hard mass the size of a 
hen’s egg on the inner aspect of the lower end of the left 
tibia. The bones of the fingers and toes are all short and 
stubby, and attached to them can be felt many small, 
hard nodules varying in size from 3 mm. to 1.5 cm. in 
diameter. The joints, especially wrists, knees, and ankles, 
are uniformly enlarged. The boy came to the hospital 
because the tumor in the arm was steadily growing in 
size and limiting motion. 

Operative findings and procedure. An incision was made 
over the middle of the tumor. It was seen that the bra- 
chial artery, veins, and nerves which normally are on the 
inner side of the arm were all spread out over the tumor, 
and the biceps muscle was crowded anteriorly and the 
triceps posteriorly by the growth. The entire brachial 
plexus was pulled downward so that the circumflex nerve 
passed over the upper end of the tumor. The musculo- 
spiral nerve was also carried over the growth to a point 
7 cm. above the elbow-joint and at the lower border of 
the tumor where it curved sharply beneath the humerus 
and around it to take up its normal course over the elbow. 

The tumor was attached to the humerus by a pedicle 
3 cm. long and involving about one-third of the circum- 
ference of the shaft, and it was at the junction of the pedicle 
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and shaft that the tumor was chiseled off (Fig. 2). The 
major vessels and nerves were kept aside with retractors 
and none of them were destroyed during the operation. 
The muscles were allowed to come together and fill in the 
hollow of the bone and after placing a rubber-tube drain 
in the most dependent portion of the wound, the wound 
was closed with horsehair. 

Pathology (gross). ‘The tumor is hard and cauliflower- 
like in appearance. It measures 13.5 cm. by 12.5 cm. by 
1r cm. in diameters. The surface of the whole tumor is 
covered with a layer of glistening cartilage 3 to 6 mm. in 
thickness. Beneath the cartilage is a mixture of bony and 
cartilaginous substance about 1 cm. thick. ‘The remainder 
of the tumor consists of a framework of hard, bony material 
with many spaces resembling the medullary cavity of 
bone. 

Microscopical. The outer layer is all cartilage but just 
internal to it are deposits of calcium in the matrix of the 
cartilage. Deeper in the tumor the calcium deposits take 
on more of the appearance of bone in the shape of lamellie 
interspaced with dense cellular tissue resembling blood 
elements. 


Pathological diagnosis. Osteoid-chondroma. 
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Post-operative condition. There was no impairment of 
function or sensation of the right hand. During the 
tirst three days the arm was swollen to nearly twice its 
normal diameter. On the fifth day the rubber drain was 
removed and by the eighth day, when the superficial 
stitches were removed, the swelling had practically dis- 
appeared. When discharged, three weeks after operation, 
the boy had full free use of his arm and experienced no 
sensations except tingling in the ends of his third, fourth 
and fifth fingers. 

Family history. It is especially interesting to study the 
family history of this case which is illustrated clearly by 
the accompanying family tree (Fig. 4). 

The patient is one of a family of eleven children, four 
females and seven males, three of whom have tumors. 
His two brothers and his father have practically identical 
tumors about the knees. Their bones are all abnormally 
large. The patient’s paternal grandmother and her father 
had like tumors. The patient’s paternal great-grand- 
father is the first one in the family, to the knowledge of 
his children, who had any such tumors. He was a Hol- 
lander of short, heavy, stubby build, 5 feet 8 inches tall, 
and weighing 180 pounds. He died of quinsy at the age 
of 70 years. Both his wrists were enlarged to double the 
normal size and there were several hard lumps attached to 
his bones, especially about both knees. It is not known if 
any of his ancestors had deformities of any kind. 

We were able to trace fairly accurate records of all of his 
children. They are shown on the chart in the order in 
which they were born — the first at the top— and are 
marked positive or negative to show whether they did or 
did not have bone deformities. In the whole tree there are 
113 individuals. The tumors have grown in size enough 
to be uncomfortable in only two cases: the patient and one 
of his cousins, both in the fourth generation. They have 
never metastasized or caused death. 


SUMMARY OF 


Males + 25= 22.1 per cent 
l-emales + 5= 4.4 per cent 


CASES 


26.5 per cent+ 


Males 32= 28.3 per cent 
l-emales 51= 45.1 per cent 
Total 113 100 per cent 73-4 per cent— 


The above table shows five times as many males as 
females positive, and that 26.5 per cent of the whole 
family are positive. 

As these tumors do not begin to be evident until the 
fifth or sixth year of age, and since about 12 per cent of 
cases are under this age, it is probable that the percentage 
positive will later be higher. Some of the members of the 
family did not know they had any of the tumors until a 
family physician began systematically examining every one 
of the family in his locality. 


DISCUSSION 

Dr. ARTHUR DEAN BrEvAN: I would like to ask Dr. 
Percy if in any of these cases there was spinal cord pressure? 
I have had one similar case where unfortunately one of the 
ossifying enchondromas developed in the cervical cord 
opposite the fourth dorsal with complete paralysis below 
that point. These cases are benign so long as they do not 
produce pressure, especially on the nervous system, and 
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there are many cases now on record where multiple ossify- 
ing enchondromas have caused a spinal lesion. 

Dr. Percy: There was no spinal cord pressure in these 
cases. 

Dr. A. J. OcusNer: I wish to direct attention to the 
hereditary feature of these cases. We know that where 
animals have these enchondromas, a large proportion of 
the offspring have the same form of tumors, and it seems 
from the history of the case related by Dr. Percy and from 
other histories that there is a strong hereditary feature in 
these cases. 

Dr. M. L. Harris: I wish to mention a case that came 
under my observation early in this year in which there was 
definite pressure paralysis. It was a typical case with 
multiple tumors. The patient had tumors on all the long 
bones, the femora, tibia, and arm, and there was a large 
growth about the lumbosacral junction, with paraplegia. 
When the man was brought to me I removed a large tumor 
which he had had for some time, hoping by this means to 
relieve the pressure paralysis. However, the operation 
did not give relief. The patient developed bed-sores and 
large areas of gangrene, and subsequently died. 


CHOLELITHIASIS — INTUSSUSCEPTION 

Dr. Daniet N. EISENDRATH: I wish to present two 
very rare and interesting cases which were shown at the 
clinical meeting last Friday. 

Case 1. Cholelithiasis in a girl of fifteen who, for one 
year preceding operation, had repeated attacks of severe 
pain in the right upper quadrant of the abdomen accom- 
panied by vomiting, but never any jaundice. When | saw 
her the first time there was marked rigidity in the right 
upper quadrant of the abdomen. She had a temperature of 
102°, a high leucocytosis, and the diagnosis rested between 
appendicitis, non-rotated cacum, and acute cholecystitis 
Under anesthesia I felt a greatly distended gall-bladder 
projecting beyond the liver. We found the gall-bladder 
with greatly thickened walls containing a large number ot 
calculi. The gall-bladder was removed. The mucous 
membrane showed an acute hemorrhagic condition, 
evidently accompanied by a chronic condition. 

My chief reason for showing this case is that there are on 
record only sixteen cases of gall-stones occurring in children, 
and this makes the seventeenth case. Of that number, 
only four have had complete removal of the gall-bladder. 

CAsE 2. Intussusception of the ileocweal type in a littl 
baby, three months old, who was brought to the Michael 
Reese Hospital four weeks ago, on the third day of the 
intussusception. Upon opening the abdomen we found a 
tumor which was not reducible. We were afraid to 
attempt reduction of the tumor for fear we would tear the 
serous coat, and so we decided to resect. I did a complet 
resection with the ileocwcal type of anastomosis, anas 
tomosing the ileum with the sigmoid. The baby has mack 
a complete recovery. 

There is one point in the post-operative treatment to 
which Dr. Richter has called our attention in cases of 
pyloric stenosis. On the seventh day after operation 
during a erying spell, complete evisceration suddenly oc- 
curred. We put back the intestines as best we could and 
drew the edges of the incision together, and the baby re 
covered, 

It is rare to have recovery following resection in a child 
under the age of one year, as the average mortality is close 
to 100 per cent. 
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REGULAR MEETING, FEBRUARY 18, 1915, WITH THE PRESIDENT, Dr. ROBERT T. GILLMORE, IN 
THE CHAIR 


ABDOMINAL C,SAREAN SECTION UNDER LOCAL 
ANESTHESIA 


Dr. J. CLARENCE WEBSTER: At the December 
meeting of the society I reported a series of abdom- 
inal cesarean sections carried out under local an- 
esthesia. Within a short time after that meeting 
I had the opportunity of adding to my list, and 
I want to report those cases tonight. 

One was that of an Italian woman, who came into 
the Presbyterian Hospital after having been in 
labor for twenty-four hours. Her physician gave 
a history of two previous difficult instrumental 
labors in which the children had been born dead. 
On her admission she was somewhat exhausted; 
the foetal head was very hard and considerably 
larger than normal and was above the pelvic brim, 
the cervix being fully dilated. The patient had 
expressed the desire for a living child, and in view of 
her previous experiences, we decided on abdominal 
cesarean section. It was impossible to make any 
accurate measurements because the woman was 
very fat and resisted attempts at internal exam- 
ination, but it was quite evident that there 
was a decided disproportion between the head and 
the pelvic brim. She was the first Italian woman 
on whom I had performed the operation under 
local anesthesia. I think I mentioned at a previous 
meeting the difficulties in carrying out abdominal 
work under local anesthesia in two Italian women, 
but they were not cases of pregnancy. These 
patients had lost control of themselves, and in 
their excitement tried to raise themselves from the 
table so that we were forced to hold them down and 
administer a general anesthetic. Dr. Herb in- 
forms me that Dr. Bastianelli, of Rome, reported 
that he had had very little success with local an- 
wsthesia because of the unstable character of 
Italian women. It was, therefore, with some 
trepidation that I began the operation in the 
case under local anesthesia. However, it was very 
successful, the woman lying quiet throughout the 
procedure, only moaning occasionally, but making 
no effort to move her limbs. The child weighed 
nine pounds and ten ounces. The brim of the pelvis 
was slightly below normal. 

A day or two previously, a little girl, thirteen 
years of age and some months, was admitted to 
the hospital in advanced pregnancy. She was 
undersized for her years. The foetal head was too 
large to pass through the pelvis without being 
reduced by craniotomy. I therefore decided to 
perform abdominal cesarean section, and used only 
local anesthesia. I was also afraid that in this 
case we might have trouble because the child 


might be expected to be excitable and unreasonable, 
especially as she had to be brought before a large 
clinic. There was, however, no trouble, the patient 
remaining perfectly quiet throughout the ordeal. 
She scarcely moaned, except occasionally. The 
child weighed eight pounds and three ounces. 
It was a large foetus for such a small girl. 

Another case was that of a woman with placenta 
previa and pulmonary tuberculosis. I used the 
novocaine method on her and she went through it 
very satisfactorily, with no disturbance, and the 
child was born in a satisfactory condition. The 
tubes were divided in her case. 

These are the only three cases I have had since 
the last meeting at which I made my report. 

I now wish to report two interesting cases. One 
of them is very remarkable. It is that of a woman, 
27 years of age, admitted to the Presbyterian Hos- 
pital with a diagnosis made by her physician, a 
general practitioner, of a hernia of the fundus uteri. 
This woman had never had a cesarean section per- 
formed. When I heard of this diagnosis over the 
telephone I was rather skeptical, but when I saw 
the case at the hospital I had to congratulate the 
physician on his excellent diagnosis, because there 
was a definite fundal herniation, about three inches 
in width, on the left of the middle line, rising about 
an inch and a half above the level of the uterine 
wall. When the latter contracted, the hernia was 
made more prominent by the liquor amnii forced 
into it. On one occasion a foot of the foetus was 
pushed into it and could be very distinctly felt. 
The wall of the uterus at the hernial site was 
evidently very thin. The placenta was not at- 
tached to it. I performed cesarean section, re- 
moving the herniated portion, which has only 
about one-eighth of an inch in thickness. There 
was nothing in the history to explain the causation 
of the hernia. 

The next case is that of a woman, admitted to the 
hospital at term, giving the following history: 

In her previous pregnancy she had fallen on a 
bread knife, which had perforated the anterior abdo- 
minal wall and uterus, necessitating an abdominal 
cesarean section in Cook County Hospital. Within 
two months of the operation she again became 
pregnant. Under these circumstances I believed 
that the previous uterine scar must be weak and 
decided not to allow spontaneous labor to occur, but 
to perform cesarean section. I operated under 
local anesthesia. I made a uterine incision about 
two inches from the old scar and parallel with it. 
Before removing the foetus I explored the uterine 
cavity to determine the condition of the scar of the 
former incision, which was irregular and very thin 











CHICAGO GYNECOLOGICAL SOCIETY 623 


in several places. It was quite evident that the 
uterine incision had healed very imperfectly. 

A MemsBer: How long was the scar? 

Dr. WEBSTER: The scar was about five inches 
long. It is interesting to note the five-inch scar, 
because I have a specimen in my museum taken from 
a woman on whom I had performed the cesarean 
operation some years previously. The uterus and 
adnexa were removed on account of infective disease. 
The scar on the uterus was a mere white line half 
an inch to three-quarters of an inch in length. It 
was well healed. The wall was half an inch thick 
like the uterus. It is interesting to report this 
because when I made the cesarean incision it must 
have been about five inches in length. 

Dr. Davis: This specimen shows on the perito- 
neal surface the line of the sutures. The omentum 
was adherent slightly over this area. On the under 
side, before the specimen retracted and became 
hardened, there were three areas where the thickness 
was less than one-eighth of an inch, and there was 
no evidence of any musculature in that area at all. 
We took sections from three portions along this 
scar and by means of a differential stain tried to 
determine the nature of the tissue. This tissue 
with the Mallory stain showed the red of a muscle 
structure, but not of well-formed muscles-cells, and 
there was no interlacing of the strands. 

Dr. WEssTER: I want to say one word more 
about local anesthesia. In general, one may say 
that the chief distress caused the patient is the in- 
troduction of the needle. I use a little larger needle 
than the ordinary hypodermic needle, and this some- 
times causes slight distress. Recently I adopted a 
new procedure which is very simple and efficacious 
in relieving the patient. I administer an analgesic 
dose of nitrous oxide gas while infiltrating the tissues. 
This enables the latter procedure to be carried out 
carefully and without undue haste. It is, therefore, 
valuable in infiltrating large skin areas. 

OBSTETRICAL ANASTHESIA 

With your permission I would now like to refer 
to another subject; viz., the relief of pain in child- 
birth. I had expected to refer to it on another 
occasion, but am forced to do so now because of 
unauthorized statements which have appeared in 
the local newspapers. 

At the Presbyterian Hospital we have been em- 
ploying a method which is very simple to help 
women in the pains of labor. It is about ten years 
since I first used nitrous oxide gas in helping women 
over the extreme pain at the end of the second 
stage. At the same time I introduced it in version 
and forceps extractions, as well as in other pro- 
cedures. Ever since, it has displaced ether and 
chloroform to a very great extent in my obstetric 
work. During the year 1914, gas has been used 
to assuage the pain of uterine contractions during a 
considerable period of labor by various members 
of the staff of the obstetric department of the hos- 
pital. All are agreed as to the great efficacy, 


simplicity, and safety of the method. I have asked 
several members of my staff to report their ex- 
perience to you tonight. Nitrous oxide gas alone 
may be used or gas mixed with oxygen (3 per cent). 
The latter combination has been chiefly used by 
me in recent years in a wide range of my work at 
the Presbyterian Hospital. I am convinced of 
this, that the profession has for years neglected 
a most valuable means of relieving parturient 
women of suffering, without detriment to them- 
selves or their children. With the use of a small 
inhaler that covers the nose during the pain of 
contraction suificient gas may be administered to 
abolish consciousness of the pains without interfering 
with their strength. Deep anesthesia is not neces- 
sary. Administration may be started at any time, 
but it is usually necessary only in the second stage, 
though it may sometimes be used in the latter part 
of the first stage. Between the pains it is with- 
drawn and the patient is quickly restored to con- 
sciousness. There is no objection to it except on 
the score of expense, but this varies greatly and 
certainly need not go over fifteen dollars in the 
majority of cases, and may be nearer five dollars, if 
used cautiously, carefully, and economically. An 
assistant or nurse may easily be trained to adminis- 
ter the gas and it may be used in a private house as 
readily as in a hospital. 

I am strongly opposed to the scopolamine- 
morphine method advocated by Krénig and Gauss. 
Generations ago the general use of opium in par- 
turient women was recognized as a dangerous pro- 
cedure, yet the use of morphine is now considered 
as essential to the success of the new “twilight sleep.” 
I believe we are now in a position to end the no- 
toriety which the lay press has given to this method 
by adopting the simpler and safer procedure of 
administering nitrous oxide gas in light amounts 
during severe labor pains. 

Dr. B. F. Davis: I feel, as Dr. Webster has 
already told you, that nitrous oxide gas will give 
the most satisfactory obstetrical anesthesia that 
we can obtain. The last patient that I delivered 
under its influence had the gas started when the 
second stage pains became severe. As the con- 
traction started the inhaler was placed in position, 
and with a small amount of gas in the bag the pa- 


tient was about half asleep during the time. As 


soon as the pain began to ease the inhaler was taken 
away, and in a short time she was perfectly con- 
scious, and remained so until the next pain. The 
patient was a primipara, and the second stage was 
a little tedious, and finally we felt that possibly 
she was not bearing down as much as was necessary, 
and for two pains we gave her even less nitrous 
oxide until the head had become firmly fixed under 
the symphysis. Then, only two or three pains were 
required for delivery, and she was given slightly 
more gas so that she had no idea that the child 
was being born. She became conscious immedi- 
ately, and after delivery of the placenta the peri- 
neum was repaired under the influence of the gas. 
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In the use of morphine as a preliminary to 
cesarean section, and the difficulty in resuscitating 
babies afterwards, I have never felt that I wanted to 
use the scopolamine-morphine twilight sleep method. 

Dr. McCuLtoucH: We have used nitrous oxide 
in the maternity department of the Presbyterian 
Hospital for the purpose of easing the pains of 
labor during the past year. I worked chiefly with 
Dr. Heaney with private cases, but as much as 
possible with ward cases, especially primipare. 
We do not begin the use of the gas until the pains 
become rather severe. Sometimes we carry a 
patient over from two to four hours, and during this 
time we very rarely use more than two small gas 
tanks. After some experimentation we found it 
unnecessary always to continue anesthesia through- 
out the pain. We have used a nosepiece, such as 
is employed in dental work, the patient being in- 
structed to breathe through it until her pain has 
gone. As soon as they feel a tingling sensation, 
they are instructed to breathe through the mouth, 
and the gas is removed. Patients will bear down 
with nitrous oxide the same as without it. By 
comparing labors with and without anesthesia I 
do not think the duration of labor has been increased. 

Dr. N. SproAT HEANEY: The stage of an- 
esthesia that is desirable in the conduct of labor 
is that called by the dentists analgesia. My 
attention was directed to it first by a physician 
friend, who was having his teeth filled while taking 
gas in this way. He told me he did not go to sleep, 
but was perfectly conscious, could talk, and did 
not feel any pain. It is only possible to give the 
analgesia successfully by means of the dental nose- 
piece. Usually, the patient is instructed to take 
two deep whiffs through the nose and bear down, 
and when breath is seemingly exhausted she 
breathes again through the nose. When she feels 
that she is losing consciousness, she returns to the 
equilibrium of analgesia by breathing through her 
mouth. 

Dr. McCullough does not think the second stage 
is prolonged. I have not had a sufficiently large 
number of cases yet to come to a distinct decision, 
but my impression is that the second stage is mate- 
rially shortened because pain does not keep the 
patient from bearing down. In place of pain the 
patient has the sensation and desire to bear down. 
Once or twice we tried to use the ordinary big mouth- 
piece. It was not successful because the patient 
promptly goes to sleep and does not bear down. 
The least amount of gas taken, the more successful 
is the result obtained. 

Previously I used gas only on cases at the Presby- 
terian Hospital, but during the last ten days I 
have used it on three cases at St. Luke’s Hospital, 
where the internes had a chance to compare these 
cases with those conducted by one of the pro- 
tagonists of Démmerschlaf. From their stand- 
point also, nitrous oxide analgesia is more success- 
full than morphine and scopolamine in labor and 
is devoid of its dangers. 
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Dr. Rupotpx W. Hotmes: As Dr. Webster 
was talking of the injection of novocaine under the 
skin, while nitrous oxide was being given lightly, I 
thought it would be feasible to have a compress 
soaked in cocaine solution applied over the site of 
the incision; of course, cocaine is very sparingly 
absorbed through the unbroken skin, but sufficient 
might penetrate the skin to make the injections 
relatively painless. I know that there is some 
absorption, for when I was a medical student I 
cut my arm deeply without pain after a preliminary 
application of a strong cocaine solution. 

Dr. Webster has stated in times past that a 
cesarean section once, did not necessarily mean a 
section always. I would like to ask him whether 
he has modified his opinion in this regard in view 
of the case presented by Dr. Davis. I believe it 
was Fromme who had a patient, about seven 
months pregnant, complicated with placenta previa, 
and upon whom in a previous labor a section had 
been performed. In view of the early period of 
pregnancy he instructed his assistants to use a bag; 
the patient had a rupture of the uterus in the scar 
before delivery was completed. On various occa- 
sions he had announced that patients who had 
cesareans for placenta previa, eclampsia, etc., 
necessarily did not have to have sections in sub- 
sequent labors. At the next clinic Fromme cor- 
rected his teaching and announced the dictum, 
“Caesarean once, cesarean always,” which I have 
taught for some years as an obstetric aphorism. 

Dr. Heaney: Dr. Findley saw this case. 

Dr. Hormes: I know Dr. Findley mentions this 
instance in his recent paper in the Journal of Ob- 
stetrics, but the one I had in mind was told me by 
my interne who a couple of years ago was in Ger- 
many, in one of the obstetric clinics. 

It so happened at the Augustana Hospital some 
years ago that a physician had a labor case which 
terminated spontaneously; but, in his eagerness to 
complete the third stage he tried to remove the 
placenta manually. What he actually did, probably 
he himself did not know; anyway, she had a fundal 
perforation, with the escape of the placenta into 
the abdominal cavity. I was called, as well as an 
‘outside’ physician. Arriving first, he at once 
proceeded to open the abdomen; the uterine wound 
was trimmed to make a clean cut, and was sewed 
up. A couple of years later this woman came to 
me for a confinement. In view of her rupture I 
decided on an elective casarean, which was done a 
week or two before the anticipated time of labor. 
It was fortunate that we did this, for one end of the 
scar was represented by a crater, the size of a dollar, 
with practically no tissue but the peritoneum. 
This attenuated area was sewed up. Now, the 
attendant in the previous operation was an expert 
gynecologist, yet he had this defect in the suturing. 
I firmly believe that such failures of union in the 
uterine musculature are not due to carelessness, not 
necessarily due to defective catgut, but due to 
the enormous phagacytosis. 
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Dr. Webster told me that his case of hernia of the 
uterus was near the fundus. Rokitansky long ago 
pointed out that there may be a paralysis of the 
placental site, an observation which I may corrob- 
orate as a not rare finding; if it were not for the fact 
that the placenta is located approximately one-half 
the time on the posterior wall we would palpate this 
paralysis of the placental site of Rokitansky twice 
as frequently as we now do. Again, there is another 
point in the pregnant uterus which may easily be 
the site of the hernial protrusion; about the ora 
fallopii there are circular muscles which have re- 
ceived the name of Ruysch, who first described 
them. Long ago, Oldham in England, and Kiwisch 
in Germany, corroborated the fact that the area 
within Ruysch’s muscle might be an area of weak- 
ness. Some ten years ago, at the Lying-In Hos- 
pital, I had a patient upon whom I was about to do 
a version. The breech was in the left horn. In 
passing my hand up the right side of the uterus it 
passed into a distinct sacculation, large enough to 
hold my fist. I do not believe anyone would place 
any credence in the postulate that we had an 
interstitial pregnancy which had become extruded 
into the uterine cavity, nor, on the other hand, that 
it was a dilated tube. 

With reference to the administration of nitrous 
oxide gas in labor: If one is associated with a 
hospital which can get contributions without stint, 
then it is a small matter if the obstetric anesthesia 
costs five to fifteen dollars, but to the usual hospital 
which has difficulty in making ends meet this price 
is prohibitive to ward and semiprivate patients. 
In private practice this expense of five or fifteen 
dollars for gas, and twenty-five and more for an 
expert to give it, would likewise be prohibitive 
except in the families of the well-to-do. 

Dr. HEANEY: A great many of these cases can 
be delivered with one cylinder, which makes the 
cost two dollars. 

Dr. Hormes: I would not have anyone think I 
am opposed to measures for the alleviation or even 
the mere diminution of pain in labor. I am as 
eager as any to secure this beneficent result. The 
acrimonious discussion carried on by Dr. J. Y. 
Simpson and the opponents to anesthesia in labor 
has today merely an academic interest; the world 
stands as a unit on the advisibility, yea, necessity, 
for this anesthesia. Long before this hysteria of 
“twilight sleep”? was aroused into being last sum- 
mer, I had frequently asked women how much pain 
they had had in labor. Some claimed, during 
labor, that they were suffering tortures; others 
stated that the pain was endurable; yet after labor 
many stated, immediately post-partum, that they 
had no recollection of the pain; others in a day 
or two stated the pain was forgotten. It is one of 
the psychologic facts of labor that women soon 
forget the pain they had; but while the pain is on 
it is cruelty not to assuage the pain with all possible 
degree that is compatible with safety. 

Cognate to this question of nitrous oxide, we 


have the problem of the so-called ‘twilight sleep’; 
that nitrous oxide administered in the manner 
described must be practically innocuous to mother 
and child must be conceded; that scopolamine and 
morphine is harmless has not been proved; on the 
contrary, all the scientific evidence adduced has shown 
that it places both mother and child in jeopardy. 
As far as I can make out, the routine employment 
of this combination is advocated by those who are 
seeking gratuitous advertising during the public 
hysteria, which has been fed by the lay magazines. 
It would be well for this society to take action by 
accumulating the growing evidence of the dangers 
from the promiscuous, and routine, use of these 
drugs. 

Dr. CHANNING W. Barretr: Perhaps a_ short 
statement in regard to the case reported would be 
interesting to those present and to Dr. Webster 
particularly; that is, in regard to the woman on whom 
cesarean section was performed at the Cook County 


Hospital. She was well along in years before she 
married. She had kyphosis, and, as we thought it 


was safer to interfere with labor, we elected cesarean 
section. She wanted to have her life saved so as 
to have another child, and two years later she came 
back for cesarean section after she had been in 
labor some time. She had been thinking the 
matter over in the meantime and thought this time 
she would not have to come to the hospital to have 
cesarean section, but would stay at home. She 
went into labor and continued in labor until dilata- 
tion was quite complete. Upon doing a casarean 
section at that time we found the mark of the old 
scar, and did not notice it was partly out of the way 
until we cut in at the side and found there was just 
the least line of tissue in the old scar—not near so 
much as it appears here. I supposed there was a 
good deal of contraction, and the uterine wall 
appears thicker here than it did at that time. It 
may be that the en masse suture would be respon- 
sible for this, and that the layer sutures would 
prevent it. When I was in the East, I saw Dr. 
Asa B. Davis do cesarean sections, and was surprised 
to find that he closed nearly all of them with the 
en masse suture, and it seemed rather objectionable. 
This case I operated upon myself, and I know the 
layer method of suturing does not prevent a thing 
of that kind. We used the layer method, and yet 
there was the absence of that tissue. In spite of 
the thinness of the structure, the woman had been 
going on with her labor, but not to completion. 
Dr. IsaBeLLta C. Hers: I have been interested 
in gas anesthesia during labor, and have also been 
interested in the study of “twilight sleep,’ but the 
latter method has never appealed to me because of 
the dangers connected with the use of morphine and 
scopolamine. We have seen that in our work before 
giving general anesthetics in our general surgery. 
The case Dr. Heaney spoke of reminds me of 
many of the reports which say that scopolamine 
quiets these patients—that it puis them to sleep. 
In many instances it has clinically the opposite 
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effect. _Scopolamine-morphine was then (prior to 
1902) used in labor and abandoned because of 
its dangers. When they began using it again 
they thought, on account of this condition or 
danger, that possibly the drug was impure; but 
it has been found that a dose taken from the 
same specimen affects the same person differ- 
ently at different times, so that you cannot 
always depend upon it. Nitrous oxide is an inert 
substance, so far as having any drug effect is con- 
cerned, after its use, and we can readily see when it is 
stopped how the mother or child would be left in 
as good condition as if the mother had not had it. 

So far as expense is concerned, if we buy nitrous 
oxide in large tanks, instead of buying it at regular 
hospital prices, which is, I believe, two and a half 
cents a gallon, you get it for one cent a gallon, and 
it goes much further than small tanks; that is, you 
have a regulating apparatus which gives a certain 
number of pounds pressure all the time. 

More people are becoming interested in the use of 
nitrous oxide, and some have tried it without know- 
ing that Dr. Webster had been using it in the 
Presbyterian Hospital in labor cases. I have 
recommended it. I have never had occasion to 
give anasthesias for obstetrical cases, as I have 
not had the opportunity to do so, but theoretically 
it appeals to me very much. While I have sug- 
gested it, I have never used it for that purpose, but 
I am pleased to hear the results at the Presbyterian 
Hospital. 

Dr. GeorGE H. TARNowsky: I would like to 
ask Dr. Webster or any other member whether in 
connection with the use of nitrous oxide analgesia 
he has ever noticed any tendency to post-partum 
haemorrhage? 

I had a case seven or eight years ago of a young 
primipara whose brother-in-law was a dentist in 
Mexico and was accustomed to giving nitrous oxide 
analgesia. He came to the hospital himself and 
gave the nitrous oxide throughout the second stage. 
I thought at the time it shortened the second stage, 
and certainly it controlled the pains very well, 
but we had the most violent post-partum haemor- 
rhage I have ever seen. It was quite alarming. 
I wondered whether any of you gentlemen have 
noticed any such tendency with this method. 

Dr. RopertT T. GILLMORE: In regard to the 
administration of nitrous oxide, I notice the ad- 
vocates of it persist in saying it is used in the hos- 
pital, although it can be used in houses. There is 
an objection to the use of it in houses because they 
have to have the necessary apparatus, which is 
more or less cumbersome and hard to get to the 
house. There is also the question of expense. 
There is the question of having an expert anes- 
thetist, whether a nurse or doctor, and he has 
to be there all the time. 

I have used scopolamine-morphine in obstetrics 
for eight years. I have had cases where I do not 


know what I would have done without it, especially 
where the second stage was very prolonged, some- 
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times six or eight hours, and if I had given nitrous 
oxide, I myself would have been financially em- 
barrassed, and I know the patient would never have 
paid me for it. 

With reference to the administration of scopola- 
mine-morphine, I do not believe it should be given 
in the large doses recommended by the German 
clinics. I start with the 1/400 gr. of scopolamine 
and 1/24 gr. of morphine. If that does not have 
any effect in controlling pain, I give the same dose. 
If the woman is then more comfortable and wakes 
up between pains I stop the morphine and give 
hyoscine, the same dose, 1/400 gr. I continue that 
until she is practically at the end of the second stage. 

In regard to the dangers of scopolamine, I do not 
believe they exist. If one is not familiar with the 
administration of it, he should become so. I have 
never had the death of a mother or child, and I have 
never had any trouble in resuscitating a child 
afterwards, nor will any of you if you use the drug 
carefully. I do not believe the average interne is 
competent to use it, because he gives it only to 
a few cases. As the service is changed usually, he 
is not quite familiar with it and does not know how 
it is administered nor how to give it. Therefore it 
should be given by an efficient nurse under the 
direction of the physician, from time to time, or 
given by the physician himself. Under this cir- 
cumstance I am inclined to think it is a useful and 
effective remedy in obstetrical cases. 

Dr. Hotmes: Why do you use scopolamine the 
first time and hyoscine the second? 

Dr. Gittmore: I consider the terms hyoscine 
and scopolamine synonymous. As the drug is 
identical, it is immaterial what it may be labeled 
commercially. 

Dr. GoLtpstINE: I would like to ask Dr. Mc- 
Cullough whether gas was given during the second 
stage? 

Dr. McCuttoucH: Just the second stage. 

Dr. WEBSTER (closing): Dr. Holmes’ reference 
to using cocaine on the skin is interesting. I was 
not aware that cocaine could be absorbed to any 
extent through the skin. I should say its action 
in that manner would be rather uncertain. I 
would prefer to give nitrous oxide gas to abolish 
the distress of using the needles. However, this 
would be necessary only where extensive infiltration 
is employed. 

I have not made up my mind as rapidly as did 
Dr. Holmes’ friend, with regard to the question of 
pregnancy following previous cesarean section, but 
I have at last come to his position. I have now in 
my museum a specimen which Dr. Davis has 
described and shown here in connection with rupture 
of the uterus. It was taken from a woman on 
whom I had some years previously performed a 
cesarean section. I pride myself on my exact 
suturing of the uterine incision in cesarean section 
with successive layers of catgut. It is the only 
safe method. Yet here was a case which was not 
able to stand the test of a spontaneous labor. 
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Rupture occurred in the scar. Once a cesarean 
section, always afterward a cesarean section, is a 
safe rule. I do not believe a woman should be 
allowed to undergo more than two sections without 
having the tubes divided. 

Dr. de Tarnowsky has referred to post-partum 
hemorrhage. 1 have not noticed any tendency. 
I have been using gas in obstetrics for ten years, 
and I think one would have remarked any pecu- 
liarity in this respect. I have performed a number of 
vaginal cesarean sections under gas anesthesia, 
but never noticed any marked bleeding. One 
case of bleeding would not, of course, be sufficient 
to prove any tendency. 

Dr. Gillmore objects to nitrous oxide as com- 
pared with scopolamine and morphine. He should 
state that the latter is more uncertain, more dan- 
gerous, and involves the constant attention of 
expert assistants and nurses. I have learned from 
the advocates of the scopolamine-morphine method 
that its best results are obtained under special 
conditions, not in the ordinary hospital bedroom 
or operating room, but in beautiful chambers, with 
nice surroundings, free from noise and distractions. 
This is a feature which means expense, and which 
will not be readily obtainable in a busy American 
city. The expense of nitrous oxide administration 
is not great and may be markedly reduced, especial- 
ly in hospitals. 

Those who use scopolamine and morphine should 
frankly admit that they are using a method in- 
volving constant anxiety to the physician and 
increased risk to the patient and her child. I can- 
not understand how any practitioner can saturate 
his patients in labor with these drugs. 

Dr. GILLMORE: I do not saturate my patients 
with it. 

Dr. WesBsTER: I didn’t say that you did. In the 
first place, the physiological action of morphine 
is to relax muscle and to diminish its activity. 
That is one of the chief reasons why it was not used 
frecly. It also affects the foetus deleteriously. 
I cannot conceive of any rational or scientific basis 
for the administration of scopolamine and morphine 
to patients in labor. Its employment in the 
hospital is sufficiently risky. In private houses in 
the great majority of cases its use is quite inde- 
fensible. With nitrous oxide it is entirely different. 
It may be given as an analgesic by the physician 
or an assistant in the private house as easily as in the 
hospital. I really cannot believe that Dr. Gillmore 
will continue the use of scopolamine and morphine 
anesthesia as he has done. 


ON THE OCCURRENCE OF A_ NINE-MILLI- 
METER HUMAN EMBRYO IN THE MARGIN 
OF A FULL TERM PLACENTA 


Dr. Roy L. Moopre (by invitation) read a 
paper entitled, “‘On the Occurrence of a Nine-Milli- 


s) 


meter Human Embryo in the Margin of a 
Term Placenta.” (See p. 561.) 


Full- 


DISCUSSION 

Dr. Emit Ries: I should say this is an early 
foetus papyraecus it is the undeveloped embryo of 
a twin pregnancy. 

Dr. J. CLARENCE WEBSTER: I feel rather in- 
clined to agree with Dr. Ries that this is a case of 
the undeveloped embryo of a twin pregnancy. 
It is ridiculous to consider superfoetation in such a 
case as this, if one means by it that the embryo 
was only a month old. It is inconceivable that the 
ovum can pass down through the tube in advanced 
pregnancy. It is not likely that spermatozoa 
can work upward inside the uterus, external to 
the placenta or the membranes. If this specimen 
be a superfoetation, it must be external to the 
chorion. 

Dr. Mooptre: Would it not be possible for the 
ovum to go down? 

Dr. WEBSTER: Not in a normal condition of 
uterine pregnancy. It is only conceivable in case of 
a separation of the ovum. 

Dr. Moopre: Could not 
the opening of the tube? 

Dr. WEBSTER: How do spermatozoa get up 
there? It is inconceivable that they can burrow 
up the side of the uterus, external to the attached 
placenta or membrane. 

Dr. Moopre: Would it be possible for the 
spermatozoa to go out of the non-pregnant horn? 

Dr. Wesster: That has been stated undoubtedly 
as one way in the case of a double uterus. 

Dr. Moopie: Where does this get started? 

Dr. WEBSTER: I do not know. As this embryo 
is a month old, its well-preserved cells suggest that 
there has been little or no degeneration. 

Dr. Moopte: It is not a dead embryo. 

Dr. WEBSTER: We all know what takes place in 
a missed abortion. The embryo soon disappears. 
Chorionic remains, syncytium, villi, and Langhans’ 
cells, may remain for months. Dr. Moodie’s 
embryo has not advanced beyond a certain stage, 
and may have been kept alive by absorbing the 
fluids around it. There was one thing you did not 
state. Was there any Buauchstiel or connection 
between the embryo and its sac? 

Dr. Moopre: Not any more so than the rest. 
There was no definite point of adhesion. 

Dr. WesstTeER: After this definite statement, the 
chances are the embryo had broken loose. If this 
be the case, and if the nourishment of the embryo 
had been kept up merely by the fluid around it, 
it is an interesting observation because the cells 
seen in the cross-section of the embryo appear 
perfectly fresh and well-preserved. 

Dr. Moopre: Would that keep it alive? 

Dr. WEBSTER: I do not see why it would not 
keep it from degenerating. 
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A CRITIQUE OF NEW BOOKS IN SURGERY 


By Major G. SEELIG, M.D., St. Louts 


HERE still remains to be invented the elastic 
bookcase. The very convenient, so-called 
“sectional units” have made it possible to store 
one’s books with a fair degree of comfort; but what 
we really need is an expansile unit, one that will 
permit of crowding in a few extra books without the 
harassing necessity of rearranging all the shelves. 
This month, for example, it is very much easier to 
establish a critical judgment on the books for re- 
view than it is to find a place on the shelves for the 
aforesaid volumes. Just by accident it happens 
that there are six bulky tomes and one smaller 
treatise, all dealing with operative technique. No 
one save a professional librarian can, on short notice, 
find elbow room in his library household for seven 
additional books on the same subject without the 
assistance of a complete set of surveying instruments 
and a suitable supply of profane expletives. 

The inconvenience, however, is only incidental. 
Of chief significance is the fact that so many good 
works on technique are making their appearance. 
Really good works, we say, because, here of late, 
most of the books on operative surgery present the 
individual views and preferences of the authors, 
instead of chronicling a mass of data that completely 
muddles the reader’s sense of selection. ‘Then, too, 
most of the newer works that deal with pure tech- 
nique almost invariably devote some space to the 
questions of operative indications. This is an ad- 
mirable variance from older custom and lends health- 
ful emphasis to the contrast between the science and 
art of surgery. In one of Mr. E. V. Lucas’ essays 
there is a quaint dissertation on hot buttered toast. 
“To hot buttered toast,” says the essayist, “but- 
ter is absolutely the only accompaniment. ; 
Toast and buttered toast are as distinct as the race 
horse and the cart horse, and both alike are admi- 
rable, each in his own way.” Is there anywhere a 
more appropriate comparison between surgical 
technique and surgical science than this very simple 
statement by Lucas regarding the relationship be- 
tween the substantial toast and the accessory butter? 

Having thus stated our text, we may proceed to 
illustrate it very concretely by way of this excellent 
English System of Surgery.! In the first place, the 
very title ‘‘System of Operative Surgery” is sig- 
nificant in so far as it demonstrates the large sphere 

‘A System OF OPERATIVE SuRGERY. Edited by F. F. Burghard, 


M.S., Lond., F.R.C.S., Eng. Second edition, in five volumes. 
London and New York: Oxford University Press, 1914. 
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of importance of the purely technical side of surgery. 
In the second place Simon-pure technique is not 
permitted to overshadow the other larger problems 
of surgery, but is kept within bounds by practically 
all of the various contributors. This end is accom- 
plished by adequate discussions, scattered here and 
there, throughout each one of the five volumes, of 
such topics as: General Indications, Contra- 
indications, Difficulties and Dangers, After-Treat- 
ment, Results. 

Anyone who has attempted deliberately to wade 
through a system made up of five large volumes, 
numbering more than three thousand pages, must 
realize the hopelessness of the reviewer’s task. The 
very best that the honest critic can do is frankly to 
admit that he has only skimmed the surface and to 
state the general plan of the work and the impression 
made on his mind by the admittedly inadequate 
survey. 

Volume I is devoted to the technique of aseptic 
surgery, local analgesia, amputations, vascular sys- 
tem, nerves, muscles, tendons, burs, bones, joints, 
and plastic surgery. The editor himself has con- 
tributed most of this volume, and has done it well. 
The style, as is usually the case when Englishmen 
write, is excellent, and the illustrations are, without 
exception, models. Such a very large part of this 
volume is devoted to amputations that one cannot 
avoid noting the failure of the author to devote any 
space to after-treatment. Before this present war 
is over Mr. Burghard should appropriate the prin- 
ciples so insistently preached by Dr. Lyle of New 
York as essential in securing useful painless stumps. 

Volume II takes up tuberculosis, bone and joint 
disease, operations upon the lips, face and jaws, 
tongue, tonsils, pharynx, oesophagus, stomach, and 
intestines. Among the contributors to this volume 
are Harold J. Stiles, Edmund Owen, G. L. Cheatle, 
Wilfred Trotter, Berkley Moynihan, G. H. Makins, 
and Arthur E. Barker. As a matter of fact, this 
list of names may well serve in lieu of any further 
comment. With one exception it is difficult to con- 
ceive of a more helpful series of descriptions. The 
exception is Mr. Barker’s section on hernia. The 
various types of strangulated hernie are handled 
admirably, but the pages devoted to simple hernie 
very distinctly lack substance and force. 

Volume III is devoted to ductless glands, bile 
passages, pancreas, central nervous system, genito- 
urinary system, and thorax. Stiles, Moynihan, 
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Berry, Robson, Rawling, Freyer, and Godlee are 
among the contributors to this volume. At about 
this time in the survey, one begins to take note of 
the fact that this series of volumes does not mirror 
much of an impress of American endeavor on Brit- 
ish surgery. For example, although Mr. Rawling 
quotes two or three American names, he furnishes no 
evidence of the very intensive work that has been 
done in this country on the subject of cerebrospinal 
surgery. 

Volumes IV and V are devoted to the specialties: 
Ophthalmic operations, operations upon the ear, 
larynx, trachea, nose, and accessory sinuses, in 
Volume IV, and gynecologic operations in Volume V. 
For the general surgeon these two volumes are in a 
sense superfluous. They serve the purpose, however, 
of rounding out the system. It always sounds mildly 
perfunctory to close a review with flattering com- 
ment on paper, typography, and general make-up. 
Nevertheless, and even in spite of the risk of being 
charged with formalism, we shall commend the 
Oxford Press on the high general excellence of its 
product. 


HIS second edition of Lane’s work! is virtually 

arepetition of the first, there having been added 
only a few radiographs, which the author feels are 
“fof service in demonstrating more clearly the best 
mode of reduction of fragments and their retention 
in position.”” Extended comment upon the intent 
and scope of the work is quite unnecessary, for the 
author’s views upon this subject are widely known, 
and a general attempt has been made to follow his 
teachings. The book is interesting, however, as 
a study of a most peculiar psychological situation. 
The prevalent notion is that Mr. Lane universally 
advises the operative treatment of fractures, and 
even the title of the book lends strength to this im- 
pression. In the opening paragraph the author 
distinctly defines his position as follows: ‘To 
operate on all cases of simple fractures of the long 
bones in which I was not able to obtain accurate 
apposition of fragments, when the restoration of 
bone to its normal form was of mechanical im- 
portance to the individual.” And then the sense of 
this statement is subtly secreted and does not again 
appear anywhere in the text, so that the casual 
reader is impressed by the seemingly unequivocal 
advice to operate. 

Without attempting to decide either for or against 
the practice advised by Mr. Lane, we feel that a real 
service may be rendered both to him and to the 
surgical profession by focusing the emphasis of this 
review upon those lines with which the book opens; 
and without calling attention to the imperative need 
for a mastery of the technical difficulties, we would 
wish only to require of the surgeon that he carefully 
define for himself what is meant by an ‘‘accurate 
apposition” of fragments, that he consider well the 


By Sir W. Arbuthnot 


1 Tae OPERATIVE TREATMENT OF FRACTURES. 
; London: The Medical 


Lane, Bart., M.S., F.R.C.S. Second edition. 
Publishing Co., Ltd., rgr4. 


6209 


methods employed before deciding that he is unable 
to obtain this apposition, and that before operating 
he be convinced that such apposition is ‘‘of mechani- 
cal importance to the individual.” 

For the letter of Mr. Lane’s dictum we have no 
comment, but we regret the peculiar psychology 
which permits such essentials to remain quite sub- 
merged throughout the succeeding chapters of the 
book. By correcting this misleading suggestive- 
ness of his work, Mr. Lane would most probably be 
relieved of the necessity of defending himself from 
the criticism of those who have set about to follow 
with disastrous results what they have wrongly 
understood to be his advice. 


ERY much less than a year’s time has elapsed 

(May, 1914) since we reviewed in detail the 
first two volumes of the original German edition of 
Professor Fedor Krause’s textbook of operative 
surgery.2 It is fortunate that so little time was 
allowed to elapse between the appearance of the 
German text and the English translation. Con- 
sidering how recently the original review appeared 
in these columns, we feel that it is unnecessary to 
furnish detailed comment of the substance of this 
volume, for the translation by Ehrenfried hugs the 
original text very closely; indeed, the translator 
modestly apologizes for a possible lack of fluency of 
style as an earnest of his strict adherence to the 
original. Translator and publisher have turned out 
a creditable piece of work, and they both deserve 
commendation, for the translator’s task is always an 
arduous one, tinged, when it is well done, with not a 
little of the missionary spirit, and the publisher’s 
venture is always more or less highly speculative 
when the reproduction of expensive colored plates 
is as prominent a factor as it is in this volume. 


TTHIS little volume by Bulkley* deals so remotely 

with the essentially surgical phases of cancer 
that it hardly calls for the expression of surgical 
opinion, and yet the monograph cannot be passed 
over. By consummately careful and artful screen 
ing Dr. Bulkley attempts to drive home the doctrine 
that vegetarianism is the panacea for cancer. He 
does this in six chapters, devoted, respectively, to the 
Nature of Cancer, Frequency and Geographical 
Distribution, Metabolism of Cancer, Relation of 
Diet to Cancer, Medical Treatment of Cancer, 
Clinical Considerations and Conclusions. 

Without practicing a too rigid critique, one may 
object very legitimately to the title, ‘Cause of 
Cancer,” on the ground that, to say the least, the 
qualifying adjective “probable” should have been 
used. Even despite the almost infectious nature 
of Dr. Bulkley’s enthusiasm, many of us will fail to 
find much substantiation in the arguments he uses 
to support his doctrine. Not only are the argu- 

2 TEXTBOOK OF SURGICAL OPERATIONS. By Prof. Fedor Krause and 
Emil Heyman, M.D. Translated by Albert Ehrenfried, M.D. In 
six volumes. Volume I. New York: Rebman Company. 


3 CANCER; Its Cause AND TREATMENT. By L. Duncan Bulkley, 
A.M., M.D. New York: Paul B. Hoeber. 
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ments not strong from the point of view of pure logic, 
but also they seem to be lacking in scientific frank- 
ness. His remarks on parasitism (p. 19), heredity 
(p. 20), and occupation (p. 28), and his purely 
excathedra statement, ‘‘They (tumors in plants) 
bear, of course, no relation to cancer in the animal 
kingdom, although some have endeavored to argue 
otherwise” (p. 44) all seem to show that the author 
has not maintained a mental tabula rasa. 

The failure to qualify where qualification is neces- 
sary, artful qualification where practically no quali- 
fication is called for, the vague use of fundamental 
terms —such as metabolism and ‘malignant 
harmone”’ (p. 70), the presentation of such a ques- 
tionable phrase as ‘“‘diabetes, which is closely allied 
to cancer,” (p. 95), and finally the presentation of a 
set of case histories in inexpressibly inadequate 
fashion — all these destroy faith, and make the 
volume the plea of an advocate rather than a judicial 
summary by an observer who really feels that his 
data is pregnant with facts worth enunciating. 


HIS is very literally an age of commissions. In 
social, economic, legislative, and in various ot her 
fields of activity knotty problems are being turned 
over to various commissions for study and solution. 
This work! of the committee of the British Dental 


1 REPORT ON ODONTOMES. 
British Dental Association. 
IQt4. 


By the committee appointed by the 
London: John Bale, Sons and Danielsson, 
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Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suflicient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as 
space permits. 

A PracticaAL TEXTBOOK ON INFECTION, IMMUNITY, 
AND SPECIFIC THERAPY, with special reference to immuno- 
logic technique. By John A. Kolmer, M.D. Introduc- 
tion by Allen J. Smith, M.D., Sc.D., LL.D. Philadelphia 
and London: W. B. Saunders Company, 1915. 

TRANSACTIONS OF THE NEW YORK SURGICAL SOCIETY, 
Vol. II. Edited by William C. Lusk, M.D. Philadelphia: 
Annals of Surgery, 1913. 

THe DIFFICULTIES AND EMERGENCIES OF OBSTETRIC 
Practice. By Comyns Berkeley, M.A., M.D., M.C., 
Cantab., M.R.C.S., Eng.; F.R.C.P., Lond., and Victor 
Bonney, M.S., M.D., B.Sc., Lond., M.R.C.P., Lond., 
F.R.C.S., Eng. Second edition. Philadelphia: P. 
Blakiston’s Son & Co., 1915. 
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Association illustrates how well the needs of an in- 
tricate problem may be met by a properly con- 
stituted committee. The subject of odontomes is 
confused in practically all textbooks, handbooks, 
systems, and journals of surgery. The British com- 
mittee set about to do away with this confusion by 
recommending a new classification. The old classi- 
fication of Bland-Sutton, published in 1887, which 
has remained the accepted one up to the present 
day, rested upon the nature of the particular cells of 
the tooth germ from which the tumor arose. The 
British committee accepts this classification as 
satisfactory and merely modifies it so as to make 
it consistent with the present knowledge of odon- 
tomes. 

The work is excellently done. There is a short, 
though adequate, introduction, followed by the dis- 
cussion, under three main heads and many sub- 
heads, of Epithelial Odontomes, Composite Odon- 
tomes, and Connective Tissue Odontomes. Under 
each head there are a few pages of lucid explanatory 
text, followed by macroscopic and microscopic 
descriptions of a large number of specimens selected 
from the museums of twenty-one of the leading 
hospitals and universities of England. No attempt 
is made to describe operative procedures aimed at 
the removal of these tumors; but under cach head, 
in a few words, the indications for or against opera- 
tive attack are stated in admirably authoritative 
fashion. 


RECEIVED 
THE ORIGIN AND NATURE OF THE EMOTIONS. Mis- 
cellaneous papers. By George W. Crile, M.D. Philadel- 


phia and London: W. B. Saunders Company, 1915. 
Cystoscopy AND Ureturoscopy. For general prac- 
titioners. By Bransford Lewis, B.S., M.D., F.A.C.S.; 
and Ernest G. Mark, A.B., M.D., F.A.C.S.; and William 
I’. Braasch, M.D. Philadelphia: P. Blakiston’s Son & 
Co., 197s. 
THE OPERATIVE TREATMENT OF CHRONIC INTESTINAL 


Stasis. By Sir W. Arbuthnot Lane, Bart., M.S., F-R.C.S. 
Third edition. London: James Nisbet & Co., Ltd., 
1915. 


RapIoGRAPHY, X-RAY THERAPEUTICS, AND RAprIUM 
Tuerapy. By Robert Knox, M.D., Edin., M.R.C.S., 
Eng., L.R.C.P., Lond. London: A. & C. Black, Ltd., 1915. 

PAINLESS CHILDBIRTH. A general survey of all painless 
methods with special stress on “twilight sleep” and its 
extension to America. By Marguerite Tracy and Mary 
Boyd. New York: Frederick A. Stokes Company, 1915. 




















lig. 2 (above). Case 2, Path. No. 1814. Micro- 
scopical drawing, Leitz, oc. 2, obj. 3. A, tissue 
rich in cells; B, hemorrhage; C, hyaline degeneration; 
1), lymph space. 

Fig. 6 (below). Case 5, Path. No. 3531. Microscop 
ical drawing of necrotic portion showing much fat. 
Leitz, oc. 4, obj. 3. 


(Ovarian Fibroids. 


By Alfred M. Hellman. 


Fig. 5 (above). Case 4, Path. No. 3444. Microscop- 
ical drawing showing loose connective tissue, spindle 
cells, and blood-filled vessels. Leitz, oc. 1, obj. 6. 

Fig. 7 (below). Case 6, Path. No. 3698. Shows 
nuclei close together, also much hyaline degeneration. 
Leitz, oc. 2, obj. 3. 


P. 601.) 








